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AUTOMATIC  ANALYZERS  AND  SIGNAL  INDICATORS  OF  TOXIC 

AND  DANGEROUSLY  EXPLOSIVE  SUBSTANCES  IN  AIR. 

E.  N.  Iovenko. 

In Vectere  given  basic  concepts  and  definitions,  utilized  in 
the  field  of  automatic  gas  analysis,  forms  of  the  performance  of 
instruments,  fundamental  rules  of  selection,  installation  and 
exploitation  of  automatic  gas  analyzers  and  gas  signal  indicators; 
they  are  described  the  Soviet  instruments  of  the  control/checking  of 
air  and  auxilople  to  them,  their  technical  and  operating 
characteristics,  they  are  led  the  data  about  some  foreign 
instruments,  operated  on  enterprises  in  our  country. 

The  book  is  intended  for  the  technical-engineering  workers  of 
the  chemical,  petrochemical  and  on  refineries,  and  also  it  can  be 
useful  for  the  wide  circle  of  those,  who  are  interested  in  questions 
of  the  automatic  analysis  or  air  in  industrial  rooms. 
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Page  5. 

PREFACE. 

In  the  proposed  work  is  generalized  and  systematized  the 
encountered  in  different  literary  sources  information  about  the 
contemporary  instruments  or  the  automatic  analysis  of  air. 

In  the  book  together  vita  the  description  of  the  instruments  of 
series  production  is  connected  the  description  of  instruments, 
produced  by  short  runs,  which  are  located  in  the  stage  of 
modification  and  modernization,  and  also  instruments  no  longer 
produced,  but  being  basic  machines  for  developing  new  instruments. 

Furthermore,  in  the  book  are  given  the  descriptions  of  some 
instruments  of  the  foreign  firms  which  are  operated  in  the  chemical 
and  petroleum  enterprises  of  our  country. 

The  generalized  in  tae  nook  material  will  allow  the  reader  to 
obtain  presentation/concept  about  the  state  of  development  and 
production  of  the  instruments  or  tne  automatic  analysis  of  the  air 
medium  of  industrial  rooms,  to  rate/estimate  the  technical 
capabilities  of  the  existing  instruments  and  the  degree  of  their 
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compliance  to  contemporary  reguirements. 

In  contrast  to  the  previously  left  books  according  to  gas 
analysis,  in  this  book  the  instruments  are  systematized  not  according 
to  the  methods  of  analysis,  placed  as  their  basis,  but  according  to 
designation/purpose,  which  will  facilitate  to  the  reader  obtaining 
information  about  instruments  for  the  analysis  of  the  specific  air 
medium. 

Page  6. 


The  description  of  technical  and  operating  characteristics  of 
instruments  and  auxilople  to  them  precede  the  presentation  of  basic 
concepts  and  definitions,  used  in  the  field  of  the  automatic  analysis 
of  air,  the  description  of  the  forms  of  the  performance  of 
instruments,  and  also  recommendation  by  choice,  installation  and 
exploitation  of  automatic  ones  analyzer  and  signal  indicator.  The 
presentation  of  this  material  is  dictated  by  the  tendency  to  raise 
the  practical  value  of  the  entire  nook  as  a  whole. 

The  book  is  intended  for  that  in  order  tc  render  practical  by 
aid  to  technical-engineering  workers  in  selection  and  exploitation  of 
the  resources  of  the  automatic  analysis  of  air  medium. 
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Page  7. 

INTRO DUCT  ION. 

The  special  feature/peculiarity  of  chemical  and  petroleum 
productions  in  contrast  to  the  productions  of  many  other  branches  of 
industry  is  the  wide  utilization  of  explosion-  and  flammable,  and 
also  highly  toxic  substances,  whicn  conditions  the  possibility  of  the 
appearance  of  dangerous  concentrations  of  the  substances  indicated  in 
air  of  industrial  rooms.  Therefore  one  of  the  fundamental  problems  of 
safety  engineering  in  chemical  industry  is  fight  with  air  pollution. 

The  permission  of  this  problem  is  bonded  with  the  need  of 
determining  the  content  in  air  cf  toxic  and  dangerously  explosive 
substances.  The  analysis  of  air  maxes  it  possible  to  reveal/ detect 
the  excess  of  the  permissmle  concentration  and  thereby  to  in  proper 
time  take  the  effective  measures,  which  ensure  decrease  in  the  gas 
concentration,  averting  blasts  and  poisoning  in  production. 

At  the  disposal  of  tne  worhers  of  safety,  cf  doctors  technique 
of  industrial  enterprises  and  ayyienists,  who  are  occupied  by  the 
investigation  of  air  and  ay  tne  development  of  measures  for  dealing 
with  its  pollution,  must  oe  the  corresponding  methods  and 
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instruments. 

At  present  in  industry  are  used  three  basic  groups  of  the 
methods  of  determining  the  concentrations  of  toxic  and  dangerously 
explosive  substances  in  air  of  the  industrial  rooms:  laboratory, 
express  and  automatic. 

Page  3. 

The  laboratory  (analytical)  methods  of  the  control/checking  of 
air  are  characterized  by  high  accuracy  and  are  irreplaceable  for 
performing  of  deepened  work  on  the  study  of  working  conditions  on 
enterprises  during  establish  meat  maximum  permissible  substance 
concentrations.  However,  these  methods  are  insufficiently 
operational,  since  the  sampling  of  air  and  the  fulfillment  of 
analyses  require  the  high  expenditures  of  the  time  (in  certain  cases 
analysis  lasts  more  than  two  hours).  However,  the  time  of  the 
development  of  emergency  situation  in  many  chemical  production  is 
measured  by  seconds  or  even  fractions  of  second. 

The  express  methods  of  determining  the  concentrations  of  toxic 
gases  and  vapors  in  air  witn  the  aid  of  indicator  tubes  are  simple 
and  reliable,  give  sufficiently  accurate  results,  they  possess 
specificity  and  require  comparatively  small  expenditures  of  time 
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(froa  2  to  10  min)  for  conducting  of  analysis. 


However,  the  laboratory  and  express  methods  of  analysis  do  not 
make  it  possible  to  continuously  and  automatically  control  the 
cleanliness  of  air,  and  consequently,  entirely  they  do  not  satisfy 
the  requirements  of  the  contemporary  automated  productions.  The 
instruments,  created  on  tne  basis  of  these  methods,  cannot  be  used  in 
automatic  protective  systems  and  signaling.  Meanwhile  the  trend  of 
developmpi.t  chemical  and  otner  Dranches  of  industry  poses  the  new 
problem  before  safety  engineering  -  wide  utilization  of  integrated 
automatic  protective  systems. 


The  automatic  methods  of  tne  analysis  of  air  are  most  effective 
for  the  solution  of  the  pruolea  indicated.  Jth e  instruments  whose 
effect/action  is  based  on  these  methods,  provide  speed  and 
continuity,  high  accuracy  and  objectivity  of  the  results  of  analysis. 


The  automatically  operating  instruments  can  be  successfully  used 
as  the  sensors,  which  fix  the  presence  of  toxic  and  dangerously 
explosive  concentrations  in  air  of  industrial  rooms  during  the 
creation  of  integrated  protective  systems. 


The  first  automatic  gas  analyzers  appeared  in  the  Soviet  Union 
in  the  20»s.  But  already  in  tne  thirties  M .  N.  Faynberg  most 
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completely  presented  principles  of  the  theory  of  automatic  gas 
analyzers  and  were  developed  tne  first  Soviet  instruments  of  the 
automatic  analysis  of  ait,  using  a  ther moche mica  1  method  of  analysis. 

From  the  automatic  raatnods  of  the  analysis  of  air  great 
practical  use/applicat  icn  found  the  ther  trochemical  and 
phctocolorim^tric  methods  oi  analysis. 

The  ther  moche  mi  cal  aietnod  of  analysis  is  based  on  the 
utilization  thermal  usefulness  of  the  reaction  of  oxidation 
(burning),  determined  component  in  the  presence  of  catalyst. 

Page  9. 


At  present  ther mocnemxcal  gas  analyzers  compose  the  vast  and 
imDortant  group  of  the  instruments  of  the  automatic  analysis  of  air. 

Are  known  and  are  developed/processed  two  in  principle  and 
structurally/construct urally  difrerent  groups  of  thermochemical  gas 
analyzers,  moreover  the  degree  of  mastery/adoption  and  the  field  of 
application  as  the  nomenclature  or  the  instruments  of  each  of  the 
groups,  are  different. 

In  the  instruments  of  the  first  group  the  burning  occurs  on  the 
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catal  ytically  active  platinum  filament,  which  is  simultaneously 
temperature  detector.  The  instruments  of  this  group  are  simple  in 
construction/design,  differ  in  terms  of  the  simplicity  of  adjustment 
and  in  terms  of  speed  the  ef fects/ act  ions.  Shortcoming  of  these 
instruments  is  a  comparatively  high  error  of  measurement,  low 
sensitivity  and  selectivity,  and  also  high  sensitivity  of  platinum  to 
catalytic  poisons1. 

FOOTNOTE  1 ,  The  substances  whose  effect  on  catalyst  causes  decrease 
or  full/total/complete  cessation  of  its  catalytic  action,  are  called 
"catalytic  poisons",  and  very  process  of  the  effect  -  "poisoning". 
ENDFOOTNOTF,. 

The  latter  fact  limits  the  field  of  application  of  instruments  of 
this  type. 

In  the  thermochemical  gas  analyzers  of  the  second  group  the 
catalytic  oxidation  of  the  determined  component  occurs  in  the  layer 
of  the  solid  granulated  catalyst  in  transit  through  it  of  the 
analyzed  gas-air  mixture,  and  the  useful  thermal  effect  of  reaction 
is  measured  by  the  t hermosensiti ve  element/cell,  placed  into 
catalyst.  Gas  analyzers  witn  ouik  catalyst  possess  the  following 
advantages  ir.  comparison  with  tne  gas  analyzers,  which  have  the 
platinum  filament. 
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a)  by  higher  sensitivity,  since  bulk  catalyst  has  more  developed 
surface  of  contacting,  than  the  platinum  filament  (completeness  of 
reaction  on  it  is  above)  ; 

b)  by  large  selectivity  during  the  analysis  of  one  combustible 
gas  in  the  presence  of  anotner  gas,  which  allows  during  the  selection 
of  the  corresponding  catalyst,  its  quantity  and  temperature 
conditions  of  reaction  to  use  one  type  of  gas  analyzer  for 
determining  different  gases. 

Page  10. 

Speaking  about  the  large  selectivity  of  the  thermochemical  gas 
analyzers  of  the  second  group,  it  should  be  noted  that  the 
instruments  of  the  first  group  possess  less  important  merit 
determining  the  degree  of  their  universality,  namely:  by  the 
variation  of  the  temperature  of  the  incandescence  of  temperature 
detector  (platinum  filament)  it  is  possible  tc  selectively  determine 
different  combustible  gases  and  vapors  in  the  analyzed  mixture.  In 
ether  words,  thermochemical  method  and  created  on  its  base 
instruments  are  in  practice  universal  with  the  only  limitation,  that 
their  applicability  is  determined  either  by  the  substances  which 
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poison  catalyst  (for  instilments  with  platinum  filament),  or 
possibility  of  selecting  tne  corresponding  type  of  catalyst  (for 
instruments  with  bulk  catalyst).  Tnis  advantage  of  the  thermochemical 
method  of  analysis  predetermined  its  priority  development  among  other 
methods  of  the  automatic  analysis  of  air. 

One  of  the  earliest  coustr uctions/designs  of  thermochemical  gas 
analyzers  with  platinum  filament  is  developed  by  N.  N.  Paynberg 
semi-automatic  gas  analyzer  PGF-1,  intended  for  determining  methane 
concentrations,  carbon  monoxide,  nydrogen  and  seme  other  gases  and 
vapors,  which  are  contained  in  air  simultaneously.  By  main 
disadvantage  in  the  first  version  of  instrument  was  the  impossibility 
of  its  use  in  the  dangerously  explosive  medium  (instrument  did  not 
have  elements/cells  of  clast  shield) ,  and  also  the  impossibility  of 
determination  it  vapors  of  leaded  gasolines  and  some  other  products, 
poisoning  catalyst. 

In  the  new  modifications  of  instrument  (PGF2M1-I1A,  PGF2M1-I3G, 
P3F2H1-I4A)  in  explosion-proof  performance  is  used  the  filter,  which 
absorbs  poisoning  the  catalyst  (platinum)  substance.  This  made  it 
possible  to  expand  the  nomenclature  of  the  determined  substances  and 
the  field  of  application  of  instruments. 

Instruments  of  this  type,  for  the  first  time  applied  in 
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mines/shafts  as  the  indicators  of  the  dangerously  explosive 
concentrations  of  methane,  at  present  widely  are  used  in  chemical, 
petrochemical  and  other  branches  of  industry  for  determining  of  many 
combustible  gases  and  vapors  in  air  of  industrial  rooms. 

Page  11. 


Special  practical  interest  are  of  those  developed  more  lately  on 
the  principle  of  gas-analyzer  PGF  instruments  SGG2H,  SVK-3M1, 
automatically  signalling  acnievement  in  air  of  the  dangerous 
concentration  of  combustible  gases  and  vapors  whose  use/application 
makes  it  possible  to  considerably  expand  the  nomenclature  of  the 
determined  substances.  Besides  this,  on  the  basis  of  instrument  PGF 
was  developed  a  numner  of  devices,  intended  for  the  periodic 

indication  of  the  sub-explosive  concentrations  of  combustible 
substances  in  air  (IVK-1,  IVP-1,  PiV-1.  The  latter/last  development, 
carried  cut  on  the  basis  of  this  method,  is  the  base 
construction/design  of  thermo-chemical  signal  indicator  (STKh) ,  with 
the  aid  of  which  it  is  possible  to  determine  almost  all  combustible 
gases  and  vapors  capable  of  forming  in  air  dangerously  explosive 
concentrations,  with  exception  cf  the  connections,  which  poison  the 
catalysts  of  platinum  group. 


Instruments  with  bul*  catalyst  underwent  very  limited 
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development.  Are  known  altogether  only  the  single  developments  of 
instruments  of  this  type  (TfclyiU^,  1^104),  the  intended  for 
determining  the  toxic  concentrations  of  carbon  monoxide  in  air,  and 
existing  in  the  form  models  or  experimental  samples  suitable  for 
series  production. 

Photocoloriraeteri c  method  round  widest  application  during  the 
development  of  the  instruments,  intended  for  determining  the 
microconcentrations  of  toxic  suostances  in  air. 

In  the  instruments,  oased  on  the  photocolorimetric  method  of 
analysis,  is  used  the  colored  selective  reaction  between  the 
indicator  in  solution  or  on  tape  and  the  component  of  gas-air  mixture 
whosa  concentration  is  determine*!,  moreover  the  measure  for  the 
concentration  of  the  determined  component  is  the  intensity  of 
coloring  generating  as  a  result  or  reaction  complexes. 

Advantages  of  the  photocolorimetric  method  of  analysis  -  high 
sensitivity,  selectivity  and  universality.  The  high  sensitivity  of 
method  is  caused  by  the  possioility  to  accumulate  the  painted  product 
of  chemical  interaction  in  solution  or  r n  tape.  The  sensitivity  of 
method  sharply  falls  in  tne  measurement  of  concentrations  into 
several  percents  by  volume  and  it  is  above. 
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The  selectivity  of  pnotocolorimetric  method  is  explained  by  the 
fact  that  for  a  significant  number  of  deterained  gases  and  vapors, 
with  the  known  composition  ojt  tne  undetermined  blending  agents,  can 
be  selected  the  specific  color  reactions. 

The  nomenclature  of  the  suostances,  deterained  by  this  nethod, 
is  very  wide,  and  therefore  pnotocolorimetric  gas-analyzers  belong  to 
all-purpose  instruments. 

In  practice  with  tne  je velopaent/detection  of  the  possibility  of 
applying  the  photocolonaetr ic  gas  analyzers  for  determining 
different  substances  decisive  is  tne  selection  of  the  corresponding 
reagent,  which  gives  specific  color  reaction  with  the  deterained 
component  and  selection  of  tne  mode/cond itions  of  the  work  of 
instr  ument . 


There  are  two 
principle  distinct 


types  of  pnotocolorimetric  gas  analyzers,  in 
in  tne  desigc  concept  and  in  operating  principle. 


In  some  gas  analyzers,  called  photocoloriaetric  liguid,  the 
reaction  occurs  in  solution,  and  tne  concentration  of  the  determined 
component  is  measured  according  to  the  light  absorption  of  solution. 
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The  advantage  of  instruments  of  tnis  type  is  the  higher  accuracy  of 
measurement  (fundamental  given  error  of  approximately  5o/o)  and  the 
possibility  of  applying  the  inuicator  solutions  in  which  are  included 
the  concentrated  acids,  which  is  especially  important  for  the 
analysis  of  the  micr oconcentraticns  of  substances,  chemically 
low-activity  under  normal  conditions  (hydrocarbons,  terpenes  and  some 
other  organic  products). 

Main  disadvantage  in  tne  liquid  photocolcrimetric  gas  analyzers, 
which  impedes  their  exploitation  under  production  conditions,  is 
complexity  and  unwieldiness  or  construct ion/design,  caused  by  the 
presence  of  the  series/nuaner  of  mechanisms  (pumps,  dosing  devices  of 
solution,  engines,  valves,  change-over  switches,  etc.),  which  ensure 
motion  and  reaction  of  the  participating  in  reaction  components  (gas- 
liquid)  .  The  deficiency  indicated  predetermined  the  limitedness  of 
development  and  use/application  of  liquid  gas  analyzers. 

Page  13. 

'Jp  to  now  there  is  no  satisfactory  modal  of  the  sufficiently 
simple,  reliable  and  inexpensively  gas-liquid  instrument  which  would 
be  released  by  in  series  Soviet  instrument-making  industry.  In  the 
literature  [1-31  if  is  possible  to  encounter  the  description  cf 
altogether  only  of  several  constructions/designs  of  the  liguid 
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photocolorimeters,  intended  for  determining  the  microconcentrations 
of  oxides  of  nitrogen  (FKUoOl,  FK4502  and  etc.)  hydrogen  sulfide 
(FK5601)  and  some  other  gases,  i'he  development  of  these  instruments 
ended  by  output  prototypes,  not  leu  to  series  production,  or  by  issue 
of  the  short  runs  of  special  designation/purpose.  Meanwhile  the 
modern  constr uct ions/designs  of  liguid  photocolorimetric  gas 
analyzers  are  necessary,  since  o y  the  force  of  the  specific  special 
features/peculiarities  of  tne  utilized  method  they  would  make  it 
possible  to  exoand  the  field  of  application  of  these  instruments  to  a 
large  number  of  organic  substances  which  are  not  determined  with  the 
aid  of  another  type  of  instruments. 

In  the  gas  analyzers,  called  photocolorimetric  strip/tape,  the 
reaction  occurs  on  the  layer  or  textile  or  paper  tape,  and  the 
concentration  of  the  determined  component  is  measured  according  to 
weakening  of  the  luminous  rlux,  reflected  from  the  section  of  the 
indicator  tape,  which  changed  its  coloring  as  a  result  of  chemical 
interaction  with  the  determinea  component. 

Depending  on  the  physicochemical  properties  of  indicator  - 
reagent  it  can  be  brounnt  in  to  tape  -  base  either  previously,  in  the 
process  its  special  (dry  indicator  tape) ,  or  it  is  direct 


before  its  photocolorimetry  (wet  indicator  tape) 
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The  use/application  oi  an  indicator  tape,  especially  dry.  Bakes 
it  possible  to  siiplify  tnc  construction/design  of  instruments,  to 
decrease  their  clearance  and  weignt,  to  remove  brittle  parts  and 
thereby  to  raise  operating  instrument  accuracy. 

Besides  this,  strip/tape  photocolor imetric  gas  analyzers  possess 
considerably  greater  sensitivity  in  comparison  with  liquid 
instruments.  Thus,  for  instance,  threshold  of  response  of  strip/tape 
and  liquid  gas  analyzers  is  respectively  on  hydrogen  sulfide  0.000^ 
and  0.02  mg/1.,  on  the  dioxide  or  nitrogen  0.001  and  0.01  mg/4.  [  3  ]. 

Page  14. 

An  essential  deficiency  in  the  strip/tape  gas  analyzers  is  the 
significant  error  of  measurement  which  is  caused  in  essence  by  the 
heterogeneity  of  the  material  ot  tope  and  its  saturation,  and  also  by 
error  in  the  chemical  cnecx  analysis  during  the  calibration  of 
in  str  umen  t . 


However,  if  we  consider  tne  advanta 
Dhotocolorimetric  gas  analyzers  anu  the 
of  the  cleanliness  of  air  ot  tne  mdustr 
comparatively  large  error  or  measurement 
consider  completely  worthwhile  preferred 


ges  of  strip/tape 
fact  that  during  the  checking 
5al  rooms  is  permitted  a 
>,  then  it  is  possible  to 
development  and 
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use/application  of  these  instruments  for  indication  and  signaling  of 
the  maximum  permissible  concentrations  of  toxic  gases  and  vapors  in 
air  of  industrial  rooms. 

FOOTNOTE  >,  According  to  the  solution  of  the  International  symposium, 
which  was  taking  place  in  Prague  in  1959  and  dedicated  to  a 
question  about  the  greatest  permissible  content  of  toxic  substances 
in  air  of  industrial  rooms,  relative  error  during  the  determination 
of  these  substances  must  not  exceed  ±20o/o.  ENDFOOTNOTE. 

In  latter/last  decade  strip/tape  photocolorimetric  gas  analyzers 
underwent  significant  development. 

The  first  instruments  of  this  type  were  created  on  the  basis  of 
the  utilization  of  an  indicator  tape,  moistened  from  dropping  bottle 
directly  before  photoccionmetr  y  (FL6801,  FKG-^  and  etc.). 

Subsequently  were  perfected  tne  measuring  circuits  of  these 
instruments,  was  expanded  tne  field  of  application  of  the  developed 
modifications  and  were  created  universal  strip/tape  photocolorimeters 
intended  for  measuring  small  concentrations  of  most  varied  gases  and 
vapors  in  air. 


One  of  the  recent  designs  of  instruments  with  wet  indicator  tape 
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is  the  universal  photocolor imet nc  gas  analyzer  FL5501.  Utilization 
in  this  instrument  of  t wc-photoelement  measuring  circuit  with  the 
electric  of  compensations  (instead  of  the  optical)  made  it  possible 
to  simplify  the  construction/design  of  instrument  and  to  reduce  the 
process/operations,  bonded  with  its  adjustment. 


Page  15 


further  development  or  strip/tape  photocolorimetric  gas 
analyzers  is  th»  creation  of  the  instruments,  in  which  is  used  dry 
indicator  tape.  Instruments  of  this  type  differ,  first  of  all,  in 
terms  of  simplicity  of  construction/design  since  in  them  they  are  not 
necessary  the  devices,  which  ensure  the  reserve  of  the  indicator 
solution,  or  its  dosage  and  supply  to  tape  in  the  specific  program. 


On  the  basis  of  this  metaod  is  created 


a  number  of  devices. 


including  the  base  construction/design  of  phctocolorimetric  gas 
analyzer  with  the  dry  indicator  tape  (FGTs) ,  that  has  several 
modifications  (FGTs- IV,  FGTs- 1  Ye,  FGTs-2,  FGTs-3,  FGTs-4). 


The  construction/design  or  these  instruments  does  not  provide 
for  their  universality  -  tne  possibility  of  determination  by  one  and 
the  same  instrument  of  the  concentrations  of  different  gases  and 
vapors. 


• »  j 
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This  deficiency  is  caused  to  a  considerable  degree  by  the 
absence  of  the  procedures  or  me  paotocolorimetric  analysis  (specific 
reactions)  of  many  substances,  which  are  contained  in  air. 

In  the  instruments  of  the  automatic  analysis  of  air  are  used 
also  thermo-conductometry  and  eiectrocon ductometric  methods. 

The  thermo-conductometry  method  of  analysis  is  based  on  a  change 
of  the  heat  conductivity  of  the  analyzed  mixture  in  dependence  on  the 
content  in  it  of  the  determined  component.  Main  disadvantage  in  these 
instruments  consists  in  the  fact  that  they  egually  react  to  all 
gases,  which  have  close  in  the  value  of  heat  conductivity.  Therefore 
the  field  of  application  of  thermo-conductometry  gas  analyzers  is 
very  limited  and  is  reduced  in  essence  to  the  analysis  of 
two-component  mixtures  or  multicomponent  ones,  all  whose  components, 
except  determined,  possess  approximately  identical  heat  conductivity, 
and  the  heat  conductivity  of  the  determined  component  considerably 
differs. 

Main  disadvantage  in  tae  tner mo-conductometry  gas  analyzers  - 


increased  sensitivity  to  a  change  in  the  ambient  conditions,  in 
consequence  of  which  these  instruments  possess  significant  additional 
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errors. 

f 

However,  as  showed  tne  results  of  works  [3-4-5],  these  I 

deficiencies  can  be  removal,  it  to  use  different  methods  of 
increasing  the  selectivity  of  instruments,  and  also  more  advanced 
compensation  measuring  circuits. 

Page  16. 

i 

Contemporary  thermo-conductometry  gas  analyzers,  as  a  rule,  are 

i 

I 

characterized  by  high  reliability,  minimum  number  of  auxilople  and 
simplicity  of  the  construction/design,  which  does  not  require  the 
qualified  maintenance/servicing. 

| 

j 

At  present  developed  several  types  and  modifications  of  these 
instruments,  intended  for  uninterrupted  (TP1116H,  etc.)  and  periodic 
(tp  112  3)  the  determinations  of  the  content  of  hydrogen  and  air  of 
industrial  rooms.  Moreover  almost  all  these  instruments  are  released 
in  series. 

j 

» 

The  electrocond uctcmatric  method  of  analysis  is  based  on  the 
dependence  of  the  specific  conductivity  of  the  solution  of 
electrolyte  on  the  concentration  of  the  determined  component, 
absorbed  by  this  solution  rrom  the  analyzed  mixture. 
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Method  is  characterize!  by  tne  high  sensitivity,  which  makes  it 
possible  to  measure  the  micr oconc«utr ati ons  and  even  tracks  cf  some 
gases . 

However,  due  to  n on-sei activity  of  the  method  and  some  other 
deficiencies  it  did  not  have  extensive  application.  Are  developed 
only  semiautomatic  laboratory  installations  (KU-1,  KU-3)  for 
determining  of  concentrations  co2,  CO  and  vapors  of  gasoline  in  air. 
An  increase  in  the  selectivity  ana  the  decrease  of  the  inertness  of 
elect roccnductometers  will  maxe  it  possible,  apparently,  to  create 
the  automatic  instruments,  which  correspond  to  contemporary  technical 
requirements. 

Together  with  th^  classical  methods  of  the  automatic  analysis  of 
air  obtained  use/application  tne  methods,  based  on  the  newest 
achievements  of  different  nranones  of  science  and  engineering,  in 
particular  ionization,  optical.  Coulomb  pol arograph ic  (variety  of 
electrochemical  ones),  magnetic,  etc. 

Special  interest  are  or  tne  ionization  and  Coulomb  polarographic 
methods,  which  give  positive  results  during  the  determination  of 


microconcent.ra  ti  ons. 
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The  ionization  method  or  gas  analysis  is  based  on  the  dependence 
of  the  strength  of  ion  current,  wnich  appears  with  the  ionization  of 
the  analyzed  mixture,  from  the  content  in  this  mixture  of  the 
determined  component.  Frcm  tne  existing  methods  of  the  ionization  of 
the  analyzed  mixture  (ionization  oy  flame,  by  the  glowing  discharge, 
photoionization,  ionization  by  radioactive  radiation,  etc.)  great 
use/application  during  the  development  of  the  instruments  of  the 
analysis  of  air  obtained  ionization  by  flame  and  ionization  by 
radioactive  radiation. 

The  gas  analyzers,  which  use  ionization  methods  of  analysis, 
have  high  sensitivity,  they  are  simple  by  construction/ design  and  it 
is  almost  inertia-free  (inertness  of  measurement  less  than  one 
second) .  However,  as  a  resuit  of  small  selectivity  ionization  gas 
analyzers  were  not  widely  applied,  only  in  recent  years  as  a  result 
of  great  experimental  works  are  created  prototypes  of  the 
flame-ionization  gas  analyzer  ("  damma-1"  and  of  its  modification), 
which  makes  it  possible  to  determine  the  content  of  toxic  organic 
matter  in  air  of  industrial  rooms. 
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As  showed  the  results  of  work  [6],  the  effective  method  of  an 
improvement  in  selectivity  and  sensitivity  of  the  ionization  method 
of  analysis  is  the  translat lon/conversion  of  the  determined  component 
into  the  aerosol  which  causes  a  considerably  greater  change  in  the 
ion  current,  than  gases  and  vapors.  At  present  there  are  instruments, 
based  on  this  principle  and  intended  for  determining  the  harmful 
substances  in  air  ("  Sigma  1“  and  its  modification) ,  but  in  series 
they  are  not  released. 

Coulomb  polarogra phic  metnod  is  used  comparatively  recently.  The 
operating  principle  of  coulomb  polarographic  gas  analyzers  is  based 
on  the  measurement  of  the  saturated  electric  current,  which  appears 
during  the  electrolysis  of  the  solution  which  contains  the  determined 
substance,  which  is  electrochemical  depolarizer. 

The  first  prototypes  of  the  Soviet  Coulomb  polarographic  gas 
analyzer  (GKP-1),  intended  for  determining  sulfurous  anhydride  in 
atmospheric  air,  were  developed  during  the  years  1965-1966.  During 
the  subsequent  years  was  carried  out  the  theoretical  and  experimental 
study  of  the  possibilities  of  Coulomb  polarographic  method,  which 
showed  that  by  this  method  it  is  possible  to  analyze  almost  all  toxic 
substances,  which  were  being  encountered  in  the  practice  of  chemical 
production,  in  the  ranges  of  concentrations  from  1*1 0  ^  to  100 
mg/mJ)  . 
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Page  18. 

The  creation  of  the  new  constructions/designs  of  Coulomb 
polarographic  gas  analyzers,  tne  expansion  of  the  field  of  their 
use/application  and  br inging/f inisning  tc  series  production  is  the 
main  trend  of  the  research  and  designing,  conducted  at  present. 

The  optical  methods  ot  gas  analysis  of  their  nature  are  among  of 
most  selective  ones  and  sensitive  ones.  They  are  based  on  the 
utilization  of  a  dependence  or  change  in  one  of  the  optical 
properties  of  the  analyzed  mixture  (optical  density,  refractive 
index,  spectral  absorption,  spectrum  radiation/emission,  etc.)  from 
the  concentration  of  the  determined  component. 

Optical  gas  analyzers  possess  high  metrological  data,  but  with 
exception  of  transferable  interferometers  it  is 
structurally /constructurally  complex  and  bulky. 

Are  known  the  separate  types  of  interferometers  (GIK-1,  IGA, 
etc.),  and  also  gas  analyzers  of  tne  infrared  (GIP-7,  GIP-  14-7)  and 
ultraviolet  (IKRP-445,  IKRP-446)  absorption,  intended  for  the 
analysis  of  air  in  industrial  rooms.  Are  in  series  released  only 
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interferometers,  whereas  the  remaining  types  of  instruments  either 
are  released  in  the  form  prototypes  or  they  do  not  satisfy  the 
requirements  of  industry  anu  require  the  appropriate  modification. 

In  spite  of  some  achievements  in  the  region  of  analytical 
instrument  building,  gas  analyzers  and  signal  indicators,  intended 
for  the  checking  of  air  ia  industrial  rooms,  thus  far  it  is  still 
insufficient  both  according  to  nomenclature  and  in  a  quantity. 

In  industry  continue  to  predominate  the  manual  (express)  and 
laboratory  methods  of  the  analysis  of  air.  About  this  testify  the 
data,  obtained  in  some  enterprises  which  must  become 
experimental-demonstration  on  level  of  automation. 

So,  at  the  Voronezh  plant  of  synthetic  rubber  from  a  total 
number  of  points  of  selection,  at  which  is  conducted  the  analysis 
of  air,  by  automatic  gas  analyzers  it  is  equipped  only  by  3.5o/o,  but 
at  the  Severodnetsk  chemical  combine  where  it  is  expedient  to 
automate  6O0/0  of  analyses,  it  is  automated  only  by  1 3o/o  [7], 

The  analysis  of  the  requirement  for  instruments  it  attests  to 
the  fact  that  for  chemical  industry  are  necessary  in  essence  (about 
85o/o)  the  transferable  and  stationary  instruments  for  explosion 
proof  performance,  moreover  the  requirement  for  stationary 


DOC 


79180101 


PAGE  ipf 


instruments  almost  four  times  more  than  in  transferable  ones. 

Fundamental  requirement  compose  analyzers  and  signal  indicators; 
indicators  are  required  in  a  very  small  quantity. 

As  a  whole  for  the  cnemical,  petrochemical  and  petroleum 
refining  industry  is  required  the  development  of  instruments  more 
than  to  300  toxic  and  danjerously  explosive  substances. 

Page  19. 

The  variety  of  chemical  products,  the  possibility  of  the 
appearance  of  qases  and  vapors  in  air  of  industrial  rooms  in 
different  combinations  and  proportions  require  the  creation  of  the 
standardized  system  of  instruments. 

The  existing  up  to  now  practice  of  design  to  a  considerable 
degree  is  characterized  by  the  insufficient  use /application  of 
principles  of  unification,  wnich  leads  to  the  creation  of  the 
instruments  of  individual  constructions/designs  and  creates 
difficulty  in  the  mastery/adoption  of  the  production  of  new 
instruments. 

At  the  present  time  is  initiated  the  work  on  the  creation  of  the 
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standardized  system  of  signal  indicators  and  analyzers,  based  on  the 
thermochemica 1  and  photocolornetnc  methods  cf  measurement.  Each 
branch  of  standardized  system  will  be  the  normal  series/n umber  of  the 
typical  dimensions  of  basic  machines,  models  and  modifications, 
including  stationary  analyzers,  stationary  and  transferable  signal 
indicators  and  transferable  indicators. 

Unification,  as  one  or  tne  stages  of  standardization,  will  make 
it  possible  to  considerably  reduce  the  periods  of  development  and 
mastery/adoption  of  new  models,  and  to  also  lower  the  expenditures  of 
resources  for  development  and  production  of  new  instruments. 

The  technical  perfection  of  tne  enterprises  of  chemical  industry 
conditions  an  increase  in  the  requirement  for  instruments  and 
simultaneously  imposes  the  increased  requirements  on  the  quality  of 
the  instruments  of  the  automatic  analysis  of  air. 

Until  automatic  gas  analyzers  were  used  for  purposes  of  checking 
during  manual  control  of  production,  the  technical  specifications, 
imposed  on  them,  were  low.  The  roie  of  gas  analyzer  was  passive,  but 
errors  and  malfunctions  diu  not  entail  heavy  consequences.  When  these 
instruments  began  to  be  used  in  the  systems  of  automatic  protection 
and  signaling,  and  also  in  the  automatic  control  systems,  serving 
purposes  of  safety  engineering,  requirements  for  their  reliability 
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and  accuracy  grew  consideraoly,  since  in  this  case  of  failure  of  the 
instrument,  checking  the  appearance  of  a  dangerous  concentration,  can 
lead  to  blast  or  poisoning  of  people,  and  the  false  response  of 
block-signal  system,  caused  by  this  instrument,  as  a  rule,  entails 
large  material  damage. 

Operating  conditions  oi  instruments  with  transition/ junction 
from  the  partial  automation  of  productions  to  complex  are 
significantly  stiffened,  on  chemical  enterprises  is  reduced  the 
number  of  service  personnel,  and  in  connection  with  this  servicing  of 
instruments  must  be  minimum.  Furthermore,  in  the  majority  of 
contemporary  chemical  production  periodic  processes  are  replaced  by 
uninterrupted  ones.  Consequently,  and  protective  systems  and 
signaling  (but  it  means,  and  their  sensors  -  gas  sign*./  indicators) 
must  smoothly  work  during  long  time  (to  several  thousand  hours). 

Until  recently  to  automatic  gas  analysis  technique,  and  in 
particular  for  the  instruments  of  the  analysis  of  air,  were  imposed 
requirements  of  the  determination  of  any  component  in  comparatively 
simple  gas-air  mixtures.  Now,  with  production  of  complex  organic 
compounds  and  synthetic  materials,  in  air  of  industrial  rooms  the 
simultaneous  possible  presence  of  several  (or  a  large  number) 
chemical  substances,  their  concentrations  can  continuously  be 
changed. 
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1.  Automatic  analysis  or  air. 

1.1.  Approximate  functional  diagram  of  automatic  gas-analytic 
instrument  (installation). 

The  deter  mi  nati  cn  oi  tue  content  in  air  of  industrial 
enterprises  in  *he  harmful  to:  neaith  industrial  enterprises  of 
harmful  ones  for  health  anu  dangerously  explosive 

ad  mix tures/im Dur it ies  is  tne  independent  section  of  the  gas  analysis 
which  places  with  its  tasx  the  measurement  of  the  concentration  of 
separate  components  in  the  analyzed  gaseous  mixture. 

Automatic  gas  analysis,  m  particular  the  analysis  of  air,  is 
the  totality  of  process/operations  (stages) ,  provided  for  by  gas 
analysis  and  accomplished  oy  a  gas-analytic  instrument  automatically 
without  the  participation  of  man. 

In  this  case  the  term  gas-aaaiytic  instrument  is  generalizing 
for  the  following  group  of  instruments: 

gas  analyzers  -  the  measuring  instruments,  intended  for 


investigation  and  establisniuent  of  the  qualitative  and  (or) 
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quantitative  composition  of  tne  analyzed  gaseous  mixture  1 ; 

Gas  signal  indicators  -  tne  instruments,  which 
accomplish/realize  only  a  signaling  about  the  achievement  of  the 
preestablished  value  of  the  concentration  of  the  analyzed  component 
(or  their  sum)  and  not  intended  ror  quantitative  evaluation  of  the 
factual  valup  of  concentration  to  or  after  the  moment  of  operation  of 
siqnal  indicator. 

FOOTNOTE  ».  They  can  possess  simultaneously  the  signs  of  gas  signal 
indicator.  ENDFOOTNOTE. 
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During  the  appropriate  construction/design  the  instrument  can 
signal  about  th«  achievement  or  several  values  of  the  concentration; 

Gas  indicators  -  instruments,  intended  for  the  detection  of  the 
analyzed  component  (cr  their  group)  and  of  the  signalling  upon 
reaching  values  of  the  concentration  of  this  component,  equal  to  the 
threshold  of  response  of  tms  instrument. 

Automatic  instruments  consist  of  blocks  and  assemblies, 
functionally  connected  and  uniteu  into  the  single  complex 
gas-analytic  system,  of  wnich  automatically  are  selected/taken  the 
tests/samples  of  the  analyzed  gaseous  mixture,  occurs  strictly 
analysis,  fixation  of  tne  results  of  analysis,  and  also  distance  of 
the  analyzed  test/sample  iron  instrument. 

In  semiautomatic  instruments  the  sampling  and  its  distance  are 
fulfilled  by  hand,  but  strxctly  analysis  and  fixation  of  the  results 
of  analysis  -  automatically. 
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Tha  approximate  bloc*  diagram  of  the  gas-analytic  system  is 
represented  in  Pig.  1. 


The  basic  functional  lxnx  or  gas-analytic  instrument  is  the 
sensor,  in  which  depending  on  tne  composition  of  the  tast/sample  of 
gas  appears  and  is  f or mea/s napeu  tne  output  signal  (current, 
voltage),  proportional  to  the  concentration  of  the  analyzed 
component.  The  output  sensor  signal  is  amplified  (it  transforms 
itself)  and  enters  the  secondary  instrument  where  occurs  measurement 
and  fixation  of  the  value  or  signal. 


Fig.  1.  Approximate  funct ioaa.1  diagram  of  the  gas-analytic 
installation.  1  -  purification  ana  drying  devices;  2  - 
gas-distributing  device;  1  -  special  purification  device;  4  -  device, 
which  stabilizes  the  flow  rate;  5  -  device  for  the  control  of  the 
expenditure/consumption;  t>  -  sensor;  7  -  sucking  device  (stimulus  of 
expenditure/consumption);  tt  -  power  supply  unit;  9  -  secondary 
instrument. 

Key:  (1)  .  From  the  points  ot  selection. 
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Sansor,  block  of  a m  d  li  f icati on  and  meter  (secondary  instrument)  are 
supplied  usually  from  trie  stamiized  supply  of  power  (power  supply 
unit)  .  As  the  secondary  inst rumeuts  of  gas  analyzers  are  used  (with 
insignificant  charges  in  electric  circuit)  typical  automatic  electron 
comparators,  potentiometers  and  nalanced  bridges.  These  instruments 
can  be  simultaneously  showing  and  recording,  they  can  have  two-  and 
three -position  controlling  (signal)  devices,  utilized  for  the 
delivery  of  the  commands  to  tue  signaling  systems  and  control 
(protective  system).  The  totality  of  the  examined  functional  links 
(sensor,  meter  of  output  signals  and  power  supply  unit)  is  the 
assembly  of  automatic  gas-anaiytic  instrument. 

For  the  normal  work  of  automatic  gas  analyzers  the  analyzed 
mixture  of  gases,  which  eaters  the  input  of  sensor,  must  have  the 
specific  physicochemical  parameters.  Divergence  from  the  required 
parameters  brings,  as  a  rule,  either  to  increasing  the  error  in  the 
analysis  or  to  the  fact  tnat  conducting  analysis  becomes  generally 
impossible. 

The  preparation  of  gas  for  analysis  perform  so-called  auxilople. 
They  include,  first  of  all,  tue  resources  of  the  sampling,  its 
cleaninq/purification  from  the  mechanical  impurities  and  moisture, 
resource  of  the  transport  or  test/sample  to  sensor,  and  also  control 
device  and  stabilization  or  expenditure/consumption  and  pressure  of 
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the  analyzed  gaseous  mixture.  In  certain  cases  it  comes,  furthermore, 
to  resort  to  the  soeciai  devices,  intended  for  the  chemical 
purification  of  gaseous  mixture  from  the  which  mix  determination  or 
agressive  admi  xt.  ures/impunties;  to  the  gas-distributing  devices, 
which  make  it  possible  to  produce  sampling  from  several  points 
(rooms),  and  also  to  the  diluting  uevices,  used  if  necessary  of 
expanding  the  range  of  the  measurement  of  gas  analyzer. 

The  enumeration  of  auxilopie,  which  complete  one  or  another  type 
of  gas-aralytic  instrument  can  be  determined  only  after  studying  of 
the  specific  conditions  for  analysis  and  operating  this  instrument. 

Page  24. 

The  quality  of  the  worx  of  auxilopie  and  their  correct  selection 
in  large  measure  determine  the  quality  of  the  work  of  an  entire 
gas-analytic  installation,  wmc a  is  the  totality  of  the  assembly  of 
gas-analytic  instrument  and  s«c/dialing  of  auxilopie. 

1.2.  Basic  concepts  and  definitions,  used  in  the  region  of  automatic 
gas  analysis. 


ThQ  analyzed  mixture  -  mixture  of  gases  and  vapors  which  must  be 
analyzed,  i.e.,  it  is  determined  its  qualitative  and  (or) 
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quantitative  composition  or  in  which  must  be  determined  concentration 
of  its  separate  components. 

The  determined  component  -  component  or  sum  of  several 
components,  which  form  part  of  me  analyzed  mixture,  presence  or 
quantitative  content  of  wnich  is  determined  by  gas-analytic 
instrument . 

Test/sample  of  the  analyzed  gas  -  portion  of  gas,  cyclically  or 
continuously  selected/taken  ny  sampling  device  from  the  limited  space 
(room  or  its  individual  section)  for  the  analysis,  performed  by 
gas-analytic  instrument. 

Control  (calibration)  mixture  of  gases  -  artificially  prepared 
gaseous  mixture  with  known  qualitative  and  quantitative  composition, 
utilized  for  calibration  and  cnecxmq/ve rif y ing  the  gas-analytic 
instruments. 

'the  concentration  of  tne  determined 
determined  component,  wmcn  is  contained 
analyzed  mixture  of  gases. 

In  t he  practice  of  tne  determination  of  the  concentration  of 
toxic  and  dangerously  explosive  substances  in  air  of  the  production 


component  -  quantity  of 
per  unit  of  volume  of  the 
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rooms  distinguish  the  concentrations  as  normal  and  saturated. 

Normal  concentrations  these  are  such  concentrations  of  the  toxic 
or  dangerously  explosive  substances  in  air,  with  which  is  excluded 
the  possibility  of  blast  or  poisoning  in  production. 

Limiting  concentrations  taey  are  respectively:  for  toxic 
substances  -  maximum  permissible  concentration,  (PDK) ,  for 
dangerously  explosive  ones  -  the  maximum  permissible  explosion  proof 
concentration  (PDVK)  . 

Page  25. 

The  state  sanitary  supervision  of  the  USSR  establishes/installs 
necessary  for  all  branches  industries  of  the  norm  of  the  maximum 
permissible  content  of  narmful  substances  (vapors,  gases  and  dust)  in 
air  of  the  working  zone  of  the  industrial  rooms  (see  appendix  1) . 

The  maximum  permissioie  concentration  -  such  concentration  of 
toxic  substances,  which  are  contained  in  air  of  industrial  rooms, 
which  under  the  daily  influence  during  unlimitedly  prolonged  time 
cannot  cause  in  the  working  occupational  diseases  or  any  divergences 
from  normal  state,  detected  by  contemporary  means  of  investigation 
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Saallest  and  is  greatest,  concentration  of  the  combustible  and 
(or)  dangerously  explosive  suostances  in  air,  in  interval  of  which 
can  occur  the  ignition  or  the  oiast  of  this  mixture  from  its  contact 
with  the  source  of  ignition,  they  are  called  with  respect  to  lower 
(NPV)  and  upper  (VPV)  concentration  inflammability  limits,  but  an 
interval  between  them  -  regions  of  ignition. 

Is  the  maximum  permissible  explosion  proof  of  concentration 
(PD VK)  of  vapors  and  gases  with  work  with  the  use/application  of  a 
fire/light  and  sparking  instrument  -  concentration  which  does  not 
exceed  5o/o  of  value  of  the  lower  inflammability  limit  of  this  vapor 
or  gas  in  air  [ 9  ]. 

The  usually  maximum  permissible  concentrations  are  expressed  in 
milligrams  to  cubic  meter  (mg/m3),  in  milligrams  per  liter  (mg/1)  and 
less  often  -  in  grams  to  the  cubic  metes  {f/Mf  of  the  eix; 
dangerously  explosive  -  in  the  percents  by  trftlbee  (Vol.  o/o)  . 

In  the  literature,  especially  in  foreign,  frequently  is 
encountered  the  expression  of  substance  concentration  in  parts  to 
millions  rrf  ,  or,  which  is  the  same  thing,  the  content  of  substance 
in  milliliters  to  the  cubic  meter  of  air. 
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The  limits  of  the  measurement  of  gas  analyzer  -  small  and  great 
value  of  the  concentrations  of  the  determined  component  within  limits 
of  which  the  instrument  acco mplisnes/realizes  a  measurement  with  an 
error  that  not  exceeding  the  given  one. 

Range  of  measurement  -  interval  of  the  values  of  the 
concentration  of  determined  component,  close  to  margins  of 
measurement  of  gas  analyzer. 

The  automatic  gas  analyzers,  intended  for  a  work  in  two  or  more 
different  ranges  of  the  concentrations,  limited  each  by  the  specific 
pair  of  the  numerical  values  of  tne  lower  and  upper  limits  of 
measurement,  are  called  multirange. 

Distinguish  also  zero  (lower  limit  of  measurement  is  equal  to  0) 
and  suppressed  zero  (lower  limit  of  measurement  is  different  from  0) 
ranges  measurements. 

Page  26. 

Common  absolute  reading  error  of  gas-analytic  instrument  - 
totality  of  its  fundamental  error  and  series/number  of  the  additional 
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particular  errors,  which  characterize  the  stability  of  instrument  to 
various  kinds  to  effects,  under  operating  conditions. 

fundamental  absolute  error  -  the  common  absolute  reading  error 
of  gas  analyzer,  determined  under  standard  conditions  of  this 
operation . 

The  fundamental  given  error  -  the  fundamental  absolute  error,  in 
reference  to  the  range  of  the  measurement  of  instrument  and  expressed 
in  percentages  of  this  range 

.  n-c 

c,-C7  l0° 

where  n-  -  readings  with  the  transmission  of  control  gaseous  mixture, 
Vol.  o/o  content  of  the  determined  component; 

C  -  actual  content  of  the  determined  component  in  control 
gaseous  mixture,  Vol.  o/o  (according  to  specifications  to  this 
mixture)  ; 

n— C  -  fundamental  absolute  reading  error  of  the  instrument; 

C,  -  the  upper  limit  of  the  measurement  of  gas  analyzer,  Vol. 


o/o; 
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C2  -  lower  limit  of  tne  measurement  of  gas  analyzer,  Vol.  o/o; 

Ci~C2  -  range  of  the  measurement  of  gas  analyzer,  Vol.  o/o. 

The  value  of  a  fundamental  error  of  gas  analyzer  is  determined 
under  the  following  normal  (calibrated)  conditions  for  its 
ex  ploitation; 

/ftmbient  temperature  of  2Q*2°C; 

Relative  humidity  of  environment  30-80o/o; 

Atmospheric  pressure  745£c5  mm  Hg  (99.3*.3.3  kN/m2)  ; 

.Supply  voltage  within  limits  of  fiOo/o  from  the  nominal  value  of 
line  voltage  of  feed  (220,  127  V); 

frequency  in  limits  of  £lo/o  from  nominal  value  (50  Hz)  ; 

The  composition  and  the  parameters  of  the  analyzed  gas 
(temperature,  pressure,  humidity,  expenditure/consumption, 
concentrations  of  immeasurable  components,  etc.)  must  correspond  to 
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calibration  ones  and  they  oust  not  cause  additional  errors. 

Additional  absolute  error  -  change  in  the  readings,  caused  by 
the  divergence  of  value  cf  one  of  the  environmental  factors  from  the 
nominal  value,  which  corresponds  to  standard  conditions  for  the 
exploitation  of  instrument,  under  which  is  determined  fundamental 
error  of  its  readings. 

The  additional  given  error  -  the  additional  absolute  error,  in 
reference  to  the  range  of  tne  measurement  of  instrument  and  expressed 
in  percentages  of  this  ranye. 

From  a  large  number  of  factors,  which  call  additional  errors, 
are  standardized  only  those,  that  have  vital  importance  for  the 
selected  method  of  analysis  ana  for  the  given  construction/design  of 
instrument. 

Page  27. 

Additional  errors  are  standardized  separately  for  each  of  the 
influencing  factors.  Most  frequently  are  indicated  the  errors,  which 
appear  from  the  change: 

environmental  parameters  (temperature,  atmospheric  pressure. 
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relative  humidity); 

the  parameters  of  the  analyzed  gaseous  mixture  (temperature, 
pressure,  expendit ur e/consumption  through  the  sensor,  the  contents  of 
undefined  components); 

the  parameters  of  the  net* orx/grid  of  feed  (voltage,  frequency)  . 

Under  operating  conditions  under  the  simultaneous  influence  of 
several  factors  appears  summary  quadratic  additional  error  which 

is  defined  as  square  root  rtom  the  sum  of  the  squares  of 
corresponding  particular  additional  errors  a,.  For  contemporary 
automatic  and  semiautomatic  gas  analyzers,  according  to  GOST 
[All-union  State  Standard]  13J2U-67  [10],  the  standardized  value  of 
particular  additional  errors  (o y  each  individually)  must  not  exceed 
half  of  the  absolute  value  of  tne  fundamental  given  error. 

In  this  case  the  value  of  summary  quadratic  additional  error 
must  comprise  not  more  than  1.2  values  of  the  fundamental  given 
error : 

-/»!  +  »!  +  ...+»S  <1.21, 


Class  of  instrument  accuracy  -  characteristic  of  instrument. 


which  uses  for  fne  a va 1 uation/estiaate  of  its  precision 
possibilities,  numerically  equal  to  the  absolute  value  of  the 
estab  1  ished/inst  al  led  for  tms  instrument  fundamental  given  error  and 
which  is  determining  the  maximum  permissible  values  of  many 
metrolojical  indices  of  instrument. 

Sensitivity  of  gas-analytic  instrument  -  relation  of  the 
displacement/movement  of  tne  indicator  of  measuring  unit 
(arrow/pointer,  foil)  and  to  tne  cnange  in  the  concentration  of  the 
determined  component,  wnicn  caused  this  displacement/movement. 

Threshold  of  response  -  small  change  in  the  value  of  the 
concentration  of  the  determined  component,  capable  of  causing  a  least 
change  of  reading  the  measuring  instrument. 

Time  lag  of  readings  of  gas  analyzer  (inertness)  -  the  time, 
which  passed  from  the  momeut/torgue  of  changing  the  value  of  the 
concentration  of  the  determined  component  at  the  input  into  the 
sensor  of  gas  analyzer  (input  signal  to  the  moment/torque  of  the 
establishment  of  the  readings,  which  corresponds  to  the  value  of  this 
concentration,  with  precision  witnin  the  limits  of  fundamental  error. 

“£he  inertness  of  readings  of  gas  analyzer  is  the  important 
characteristic,  very  whicn  is  frequently  determining  the  possibility 
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of  applying  the  gas  analyser  in  tnis  specific  case,  especially  during 

utilization  in  automatic  control  systems  or  in  the  systems  of 

emergency  protection  system  ana  signaling.  f 

Page  28. 

Time  it  began  reactions  -  time  interval  from  the  time  of  a 
change  in  the  concentration  or  the  determined  component  at  the  input 
into  the  sensor  of  gas  analyzer  to  the  moment/torque  of  the  beginning 

of  a  charge  in  the  output  sensor  signal.  > 

i 

Depending  on  the  time  of  the  beginning  of  reaction  gas  analyzers 
can  be  divided  into  three  basic  groups: 

t 

Cl  )  rpynna  II  3 

A»?)BpeM*  Havana  peantponaHim,  fyj  (// ) 

C tK .  AO  10  10—30  auae  20 

Key:  (1).  Group.  (2).  Time  began  reactions,  s.  (3).  to.  (4).  it  is 
more  than. 

Starting  time  -  time  interval  from  the  moraent/torque  of  the 

fulfillment  by  the  operating  personnel  of  all  periodic  servicing  on  j 

* 

the  preparation  of  gas-anai/tic  instrument  for  exploitation  to  the  > 

momen t/torque  of  the  establishment  of  his  permanent  output  signal. 


•  niMMrur 
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1.3.  Forms  of  the  pe rf or mance  of  gas-analytic  instruments.  | 

According  to  a  number  of  separate  blocks,  which  generate  in 
totality  the  assembly  or  gas-analytic  instrument  and  which  perform 
the  specific  fundamental  and  auxiliary  process/operations  of  gas 
analysis,  all  automatic  gas-analytic  instruments  subdivide  as 
follows: 

I 

monoblock  -  str  uct  urail y/coustru ctu  ral  1  y  carried  out  in  one  : 

housing,  general/common/total  for  all  functional  links,  entering  the 
assembly  of  the  instrument; 

I 

multiblock  -  st ru ct ura lly/constr uct urall y  carried  out  in  two  or 
more  separately  assembled  nousings,  in  each  of  which  are  included  one 
or  several  functional  linns,  maxing  up  the  assembly  of  instrument. 

Deoending  on  t  h  <-  possibility  of  displacement/movement  during 
exploitation  automatic  gas-anaiytic  instruments  can  be  stationary  and 
transferable 

By  the  character  or  mounting  are  distinguished  the  following 
forms  of  structural- assembling  performance  of  the  stationary 


m 
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gas-analytic  instruments: 

wall  -  foreseeing  the  mounting  of  instrument  on  the  nail  of  the 

room; 


frame  -  a  joint  mounting  of  ail  functional  links  of  gas-analytic 
instruments  of  auxilople  on  metallic  girder  frame,  intended  for  the 
individual  mounting; 

Page  2  9. 

panel  -  providing  the  mounting  of  instrument  on  the  panel  of  the 
vertical  panel,  intended  tor  a  mounting  on  it  of  KIP  and  control 
instruments ; 

cabinet  -  characteristic  that  the  instrument  is 
structurally/constructurali j  mounted  on  cabinet  type  panel. 

Depending  on  that,  for  vnat  operating  conditions  is  intended  one 
or  another  the  instrument,  there  are  two  basic  groups  of  the 
performance  of  the  automatic  gas-analytic  instruments:  the 
instruments  of  normal  performance  and  the  instruments  of  special 
performance. 
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The  instruments  of  normal  performance  are  intended  for  a  work  in 
industrial  rooms  with  standard  conuitions  for  the  exploitation;  to 
them  are  not  presented  special  requirements  in  the  ratio  of  their 
stability  to  different  Kinds  or  external  agents. 

For  protection  from  the  etrect  of  harmful  factors  on  the  work  of 
gas-analytic  instruments  are  provided  for  different  forms  of  the 
special  design  concept  ot  tnese  instruments  [10],  caused  by  specific 
(different  from  normal  ones)  operating  conditions. 

Stability  to  the  effect  or  uifferent  factors  of  the  environment 
provide  the  following  forms  of  performance: 

that  dustproofed  -  foreseeing  protection  from  the  penetration  of 
dust  from  surrounding  air  insiae  tne  housing  of  instrument  with  the 
blowing  of  it  under  certain  conditions,  also,  during  preset  time  by 
air  of  the  specific  dustiness; 

splashproof  -  foreseeing  protection  from  the  penetration  of  the 
splashing  of  water  from  tne  surrounding  spaces  inside  housing 
instrument  with  polishing  of  it  unuer  certain  conditions,  also, 
during  preset  time  by  rain  of  the  prescribed/assigned  intensity; 

that  wat.  er- proo  fed  -  foreseeing  protection  from  penetration 
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inside  the  housing  of  the  instrument  of  water  with  its  drenching 
outside  by  the  water  jet  oi  the  prescribed/assigned  pressure  head 
from  the  prescribed/assigued  distance  during  the  specific  tine; 

waterproofed  -  foreseeing  protection  from  penetration  inside  the 
housing  of  the  instrument  or  water  during  its  immersion  into  water  at 
the  prescribed/assigned  depth  during  the  specific  time. 

Page  30. 

tropical  -  ensuring  normal  effect/action  of  instrument  under 
conditions  of  the  tropical  climate  of  the  specific  type  (moist  or 
dry)  ; 

airtight  -  design  concept,  wmch  ensures  the  specific  strength 
and  the  density  (tightness)  of  nousing,  adjusted  by  the  testing  by 
outside  hydraulic  and  witmn  cy  tne  pneumatic  pressure  of  the 
assigned  magnitude; 

corrosion-resistant  -  foreseeing  protection  from  the  which 
destroys  effects  specific  corrosive  gas  or  group  oi  gases  found  in 
surrounding  air  (in  the  analyzed  mixture  of  gases)  in  the  limits  of 
the  prescribed/assigned  range  Joy  gas  concentration. 
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Depending  or.  stability  to  mecnanical  effects  are  distinguished 
the  instruments  by  their  design  concept: 


Vibration-resistant  -  operating  fitly  under  conditions  for  the 
induced  vibration  of  the  presennea/assigned  form  and  duration,  the 
characterized  by  the  specuic  range  frequencies  and  amplitudes 
(accelerations)  ; 


vibration-proof  -  working  fitly  after  the  effect  of  the 
vibration,  of  the  pre  scrinea/assigned  form  and  duration; 


shaking- resista nt  -  operating  fitly  under  conditions  of  the 
induced  shaker,  characterized  by  specific  ranges  of  the  average/mean 
values  of  frequencies  ana  accelerations,  and  also  by  duration  of  the 
effect; 


shake-proof  -  working  ritly  after  the  effect  of  the  shaker  of 
the  prescribed/assigned  form  and  duration; 


shock  resistant  -  fitly  working  after  the  effect  of  the  shock 
jolts,  characterized  by  tnat  determined  range  of  tne  values  of  their 
quantity,  frequency,  accelerations  (energy  of  impacts)  and  duration. 


There  is  also  design  concept  of  the  gas-analytic  instruments. 
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which  ensures  their  stability  to  tne  effect  of  electromagnetic  and 
radioactive  emissions. 

^he  large  subgroup  of  the  gas-analytic  instruments  of  special 
performance  present  the  expiosi on- proof  instruments  whose  design 
concept  provides  safety  from  use/application  in  dangerously  explosive 
rooms . 

Page  31. 

These  instruments  depending  on  tne  level  of  blast  shield  are 
subdivided  into  the  following  groups: 

1)  the  instruments  of  increased  reliability  against  blast  -  the 
design  concept  provides  for  resources  and  measures,  which  impede  the 
onset  of  sparks,  of  electric  arcs  and  heating,  and  provides  blast 
shield  only  in  the  mode/conditions  of  their  normal  operation; 

2)  explosion  proof  instruments  -  the  design  concept  provides  for 
protective  measures  from  tne  blast  of  the  surrounding  dangerously 
explosive  gas-,  vapor-  and  dusty  mixture  as  a  result  of  the  actions 
of  sparks,  of  electric  arcs  or  heated  surfaces  with  normal  operation 
and  during  the  probable  damages; 
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3)  the  instruments,  explosion  proof  with  any  numbers  of  damages, 
the  design  concept  provide  tor  protective  measures  from  the 
effect/action  of  sparks  cr  electric  arcs  with  normal  operation  and 
with  the  unlimited  number  ot  damages  of  any  elements/cells  with 
exception  of  the  protective  elements  of  sparkproof  systems. 

Depending  on  level  the  blast  shields,  and  also  the  explosion 
hazard  of  the  medium  for  wnicn  tms  instrument  is  acknowledged 
explosion-proof,  the  "rules  of  the  preparation/manufacture  of 
explosion-proof  and  mining  electrical  equipment"  (PIVRE) 
establish/install  the  following  conventional  designations  of  the 
performance  of  instruments. 

In  the  first  place  is  placed  the  letter,  which  designates  the 
level  of  the  blast  shield: 

the  increased  reliability 

against  blast. .  H 

is  explosion  proof . B 

explosion  proof  during  any  damages  ...  V*  0. 
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Further  as  sign  of  the  level  of  blast  shield  is  indicated  (in  the 
second  place  the  highest  category  and  (in  the  third  place)  the 
highest  group  of  the  dangerously  explosive  Mixture  for  which  this 
instrument  is  acknowledged  explosion-proof  (see  appendix  2)  . 

Thus,  for  instance,  instrument,  which  has  "explosion  proof" 
performance  for  the  substances  of  the  3rd  category  of  group  T4  will 
have  an  index  of  blast  shield  B3T4,  performance  of  "increased 
reliability  against  blast"  for  the  substances  of  the  4th  category  of 
group  T3-H4T3  and  so  forth. 

In  explosion-proof  performance  are  usually  released  only  the 
sensors  and  auxilople  to  gas  analyzers  and  gas  indicator.  Electrical 
units  and  secondary  instruments  nave  most  frequently  general-purpose 
performance  and  are  established/installed  in  explosion  proof  rooms. 

Page  32. 

1.4.  safety  evaluation  and  reliability  of  automatic  gas  analyzers  and 
gas  indicators. 

In  fire  and  dangerously  explosive  Droductions  the  safety  of  the 
instruments  of  automation  plays  very  important  role.  As  is  known,,  so 
that  would  occur  the  blast,  is  necessary,  first  of  all,  the  presence 
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in  air  of  the  dangerous  couceut ration  of  vapors  and  gases.  However, 
in  the  rjassed  room  blast  can  occur  only  upon  the  appearance  of  a 
source  of  ignition  -  electnc  discharge  (friend,  spark)  ,  incandescent 
to  dangerous  temperatures  contacts,  etc. 

Therefore  the  safety  ot  instruments  must  be  rated/estimated, 
first  of  all,  by  the  probability  of  the  occurence  of  blast  or 
ignition  under  t h»  normal  or  emergency  conditions  for  their 
ex  ploita 4-ion . 

From  this  point,  of  view  aii  instruments  can  be  divided  into  two 
groups: 

instruments  without  the  use/application  of  the  electric  energy; 

instruments  with  the  use/a pplicat ion  of  electric  energy. 

The  instruments  of  tne  first  group  are  absolutely  safe,  since 
cannot  be  reason  the  appearances  or  sources  of  ignition. 

The  automatic  gas  analyzers  in  guestion  and  gas  indicators  with 
small  exception  are  relatea  to  tne  instruments,  which  work,  with  the 
use/application  of  the  electric  energy. 
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The  instruments  of  this  group  depending  on  the  degree  of  safety 
are  subdivided  into  usual  ones  and  explosion-proof  ones  [10]. 
Instruments  usual  (general-purpose  performance)  almost  always  can  be 
the  reason  for  blast  under  conditions  for  dangerously  explosive 
productions.  Therefore  their  use/application  in  dangerously  explosive 
rooms  is  not  allowed/assumed  (PUE,  Chapter  VII- 3). 

As  an  exception  is  allowed/assumed  the  installation  of  the 
sensors  of  the  instruments  of  normal  performance  in  dangerously 
explosive  rooms  undar  tne  condition  for  their  arrangement  within  the 
airtight  cabinets,  air-blown  or  inert  gas  under  overpressure  with  its 
overshoot  in  the  atmosphere  beyona  the  limits  of  dangerously 
explosive  room  (PUE,  Chapter  VII-J/27) . 

Page  3  3. 

The  degree  of  the  safety  of  e xplosion- proof  instruments  is 
caused  by  their,  first  of  all,  design  concept,  which  ensures  the 
appropriate  protection  or  the  estaolishment  of  safe  parameters  of  the 
used  in  them  electrical  energy  in  accordance  with  the  requirements  of 
the  existing  PIVRE  [  11],  Tnererore  the  evaluation/estimate  of  the 
degree  of  the  safety  of  tnese  instruments  is  reduced  to  the 
evaluation/estimate  of  their  design  concept,  which  allows  (or  not 
making  it  possible)  to  use  an  instrument  in  dangerously  explosive 
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rooms  of  the  cor  responding  class. 

Table  1  gives  the  sarety  evaluation  of  automatic  and 
semiautomatic  gas  analyzers  ana  gas  indicators  of  explosion-proof 
performance  depending  on  tne  fora  of  performance  with  the  indication 
of  the  class  of  room,  and  also  categories  and  group  of  the 
inflammability  of  the  dangerously  explosive  media,  in  which  is 
allowed/assumed  th»  use/application  of  these  instruments. 

During  the  exploitation  or  automatic  gas  analyzers  and  gas 
indicators  together  with  safety  less  important  value  has  reliability 
of  these  instruments  whicn  is  caused  by  their  mainly  reliability. 

By  reliability  is  understood  the  property  of  instrument  (device) 
to  retain  fitness  for  wctx  aunng  the  prescribed/assigned  time 
interval  under  certain  conditions  of  exploitation. 

The  reliability  of  instruments  is  defined  by  the  time  of  the 
failure-free  operation  T  or  as  accept  it  to  call,  by  operation  time 
by  malfunctions  and  by  rate  of  failures  X,  which  are  connected  with 
the  following  dependence: 


The  evaluat ion/est imdte  or  instrument  accuracy,  in  particular. 
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automatic  gas  analyzers  ana  gas  indicators  bears  probabilistic 
character,  sine3  the  fundamental  indices  of  reliability  are  values 
accidental,  and  the  metneds  or  their  determination  are  based  on 
collection  and  processing  of  statistical  information. 

Th ?  collection  of  statistical  material  for  determining 
reliability  is  accomplished/realized  directly  during  the  normal 
exploitation  of  instruments  (controlled  exploitation)  or  by  the  bench 
tests  by  a  the  manufacturer  under  conditions,  stipulated  in  the 
certificate  of  this  instrument. 

Pages  34  and  35. 

Over  a  number  of  years  some  specialized  organizations  as,  for 
example,  special  design  bureau  of  the  analytical  instrument 
manufacture  (SKBAP)  of  the  Academy  of  Sciences  of  the  USSR 
experimental  design  office  of  tne  automation  (OKBA)  of  ministry 
chemical  industry  of  the  USSR,  etc.,  investigate  the  instrument 
accuracy  and  resources  of  automation.  As  a  result  of  works  [5,  14, 

15,  16,  17']  conducted  is  accumulated  the  material,  which  makes  it 
possible  tentatively  to  judge  aoout  the  degree  of  reliability  of  the 
separate  types  of  automatic  and  semiautomatic  gas  analyzers  and  gas 
indicators  used  for  determining  tne  toxic  and  dangerously  explosive 
substances  in  air  of  industrial  rooms,  the  fundamental  information 
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about  reliability  level  or  tne^e  instruments,  borrowed  from  the  works 
pointed  out  above,  taking  into  account  the  data  of  controlled 
operation  of  some  instruments,  conducted  by  All-tJnion  scientific 
research  institute  safety  engineering  in  chemical  industry 
(VNIITBKhp),  is  given  in  Taole  2,  These  data  are  related  only  to  the 
failures,  revealed  in  the  process  of  the  work  of  instruments  on  the 
spot  of  installation  (under  operating  conditions)  and  they  do  not 
consider  the  concealed/iatent  (metrological)  failures,  occurring  due 
to  the  excess  of  the  permissinie  errors  of  measurement  and 
revealed/detected  only  while  conducting  of  planned 
checks/verifications  and  repairs. 

For  many  instruments  tne  large  part  of  the  failures  falls  in  the 
fraction/portion  of  metroloy ica I  failures.  Therefore  the  given  data 
are  somewhat  high. 


(,t 

bl  e  1.  the  fundamental  uata,  which  ace  determining  the  field  of 
application  at  automatic  gas  analysers,  gas  indicators  and  indicators 
in  the  explosive  shielded  performance. 
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B1T1-H,  B 
B3T4-H,  B 
B4aTl-H,  B 

B3T4-H.  B  . 
B3T4-B4aTl-M,  B) 
B2T4-H,  B 
B2T3-B 
B3T4-B 
B4T2-B 
B3T4-B4aTl-B 
B4T5-H 
B3T4-B4aTl-B 

B3T4-B4aTl-B,  H 
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Notes:  1.  Tabla  is  coapnsed  in  accordance  with  requirements  of 

PI V F  (section  II)  [12],  PlVaE  (finapter  1.2,  1.3)  [11]  and  of  PUE 

(Chapter  VII-3)  [131. 

2.  Con  vent,  iona  1  designations  according  to  PI  VK  is  accepted  in 
dependence  on  form  of  blast  shield  and  the  highest  category  and  group 
in  dangerously  explosive  mixture  tor  which  this  instrument  is 
acknowledged  e xolosion- prooi .  Xne  conventional  designations  according 
to  PIVRE  is  received  in  dependence  on  the  level  of  blast  shield  and 
as  the  highest  of  categories  ana  group  in  the  dangerously  explosive 
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mixture  tor  which  this  instr ument  xs  Acknowledged  oy  explosive 
shielded,  and  the  form  oi  uiast  shield  is  indicated  separately. 

"t 

3.  Sign  **•*  showed  class  or  room  medium  (category  for  which  this 
instrument  is  intended. 

4.  Categories  of  dangerously  explosive  mixtures  indicated  are 
limited  by  enumeration  oi  t>u instances,  to  which  calibrates  itself  this 
instrument. 

Key:  (1).  Type  of  instrument:.  (2).  level  of  blast  shield.  (3).  Form 
of  blast  shield.  (4) .  conventional  designations.  (5) .  class  of  room. 
(6).  Dangerously  explosive  mixtures.  (7).  accordingly.  (8).  Category. 
(9).  Group.  (10).  Explosion  proof.  (11).  spark  safety  with 
explosive-nonexplosive  elements/cells .  (12).  methane.  (13).  Then. 

(14).  sulfur  ether.  (15).  nyarogen.  (16).  Explosion  proof  (sensor). 
(17).  Explosion-impermeable  snell.  (18).  Spark  safety.  (19).  Gamma. 
(20).  Sigtna-1.  (21).  E  x  plosive  -  impenetrable  shell  with  sparkproof 
element  s/cells.  (22).  sulfur  etner,  hydrogen.  (23).  carbon  disulfide. 
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Page  36. 

Furthermore,  the  given  by  aiftereut  researchers  values  of  the 
oarameters  of  the  reliaoility  or  one  and  the  same  types  of 
instruments  are  not  identical,  wnat  is  explained,  first  of  all  by 
deficiencies  in  the  very  method  of  study  -  the  method  of  controlled 
exploitation  (difficulty  or  organising  the  regular  collection  of 
full/total/complete  and  reliaole  information,  difference  in  the 
conditions  for  the  work  or  instruments  on  enterprises,  etc.). 

To  reason  indicated  strength  the  recommended 

evaluaticns/estiraates  cr  tae  parameters  of  the  reliability  of  the 
separate  types  of  instruments,  red  in  Table  2,  can  be  used  only  as 
tenta  tive. 
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Table  2.  Indices  of  the  reliability  of  automatic  gas  analyzers,  gas 
signal  devices  and  indicators  i  5,  14]. 


0) 

Tin  np«0opt 

Cpeiil*  siHon  napawrpoi  temuiBcn 

■ana^iiiiiDCTk  nomu 
otkuoi  1  l/« 

TFI 

upafloifta  m  otiH 
r, « 

nnwMi  .  . 

3,8  10-* 

26000 

CIT2M . 

43  1 0“3 

2300 

CBK-3M1 . 

12,810“* 

7800 

TniU6M  . 

21,210“* 

4700 

0KT-2 . 

91  GO-* 

'■  1100 

4>Kr-3 . 

28- 10“* 

3570 

<i>ru . 

10.7-10-4 

930 

0/15501  . 

19,2- 10-* 

520 

l,CHrMa-I»*  .... 

83-10“* 

1200 

^.TaMMaU* . 

10- IQ"4 

1000 

Key:  (1).  Type  of  instrument.  (z).  Average/mean  values  of  parameters 
of  reliability.  (3).  intensity  of  flow  of  failures  A,  1/h.  (4). 

working  to  failure  T,  n«  (b).  Sigma  -1  ». 

FOOTNOTE  i.  Are  given  tne  data  cf  oench  tests.  ENDFOOTNOTE. 


(6)  .  Gamma-1  1 . 

1.5.  Selection,  installation  and  operating  condition  of  automatic  gas 
analyzers  and  gas  signaling  devices. 

Taking  into  account  the  speciric  ones  of  working  conditions  of 


the  chemical  and  petroleum  refining  productions,  and  also  the 
increased  fire  and  explosion  hazard  of  the  separate  processes  of 
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these  productions,  it  is  necessary  with  special  attention  to  be 
related  to  the  selection  or  the  instruments  of  automatic  check  and 
protection  and,  in  particular,  to  the  selection  of  automatic  gas 
analyzers  and  gas  signaling  devices  for  determining  the  toxic  and 
dangerously  explosive  substances  in  air  of  industrial  rooms. 

Page  37. 

When  selecting  and  setting  up  of  these  instruments  one  should, 
first  of  all,  track  the  conformity  of  the  form  of  the  performance  of 
instrument  to  the  conditions  in  which  it  will  work  (see  1.3  the 
"^brms  of  the  performance  of  gas-analytic  instruments") .  The 
instruments,  which  one  must  estaolish/install  in  dangerously 
explosive  rooms,  must  be  iu  tne  explosion- proof  performance,  which 
corresponds  to  those  categories  anu  groups  of  the  dangerously 
explosive  mixtures  which  can  oe  formed  in  this  room  (see  1.4  "Safety 
evaluations  and  reliability  of  automatic  gas  analyzers  and  gas  signal 
devices") .  For  the  correct  selection  of  gas  analyzer  and  its 
completing  auxilople  it  is  necessary  to  have  information  in  the  space 
of  the  questionnaire  (see  ft ppeudix  3),  where  are  indicated  the 
designation  of  the  measureu  component,  the  full/total/complete 
composition  of  the  analyzed  gas-air  mixture,  the  limits  of 
measurement,  permitted  an  error  or  measurement  and  time  lag, 
characteristic  of  the  place  of  the  sampling  of  air,  setting  up  of 
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sensor  and  secondary  instrument,  etc.  When  selecting  the  scales  of 
device  one  should  be  guided  by  the  data  about  the  limiting 
concentrations  of  the  determineu  component  in  air  of  the  working  zone 
of  the  industrial  rooms  (see  Appendix  1). 

As  a  rule,  measurements  at  tne  very  beginning  of  the  scale  do 
not  make,  since  is  the  nearer  operating  point  at  the  beginning  of  the 
scale,  the  greater  the  error  of  measurement.  Therefore  the  scale  is 
selected  in  such  a  way  that  tne  value  of  operating  point  (signalled 
or  controllable/controlled/mspected  value  cf  concentration)  it  would 
be  located  in  zone,  close  to  1/ 1  upper  values  of  the  scale,  when 
selecting  of  gas  analyzer  (gas  signal  device) ,  necessary  as  the 
sensor  of  the  system  of  automatic  protection  and  signaling,  it  is 
necessary  to  keep  in  mind  tnat  the  signaling  systems  of 
concentrations  of  combustible  gases  sufficient  for  explosion  and 
vapors  must  put  out  signal  with  tne  concentration  of  these  substances 
in  air  in  limits  of  5-50o/o  from  NPV,  but  toxic  -  with  the 
concentration,  equal  to  FDK. 

During  the  setting  up  of  automatic  gas  analyzers  and  gas  signal 
devices,  and  also  auxilople  to  them  in  industrial  shops  it  is 
necessary  to  consider  rules  and  requirements,  caused  by  the  design 
special  features/peculiarities  of  these  instruments  and  by  the 
specific  character  of  their  exploitation  under  these  production 
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Page  38. 

Setting  up  and  servicing  or  gas  analyzers  must  be 
accomplished/realized  in  accordance  with  assembling-operating 
instructions  applied  to  each  instrument.  Besides  the  specific 
conditions,  stipulated  in  assemblinq-operating  instructions,  there 
are  general  considerations,  whicn  should  be  been  guided  during 
setting  up,  mounting  and  exploitation  of  automatic  gas  analyzers  and 
qas  signal  devices.  Let  us  point  out  some  of  them. 

1.  Automatic  instruments  for  control/checking  in  air  of 
concentrations  of  gases  and  vapors  sufficient  for  explosion  it  is 
necessary  establish  in  all  rooms  where  is  possible 

liberation/isolation  of  combustible  gases  and  vapors  of  inflammable 
liquids. 

In  those  rooms  where  is  possinle  the  liberation/isolation  of 
vapors  and  gases  of  sulfurous,  chloride,  cyanide  and  phosphoric 
connections,  instead  of  gas  signal  devices  of  combustible 
concentrations  it  is  necessary  to  establish/install  gas  signal 
devices  PDK.  This  is  caused  ny  the  fact  that  gas  signal  devices  of  of 
pre-explosion  concentrations  (predominantly  thermochemical)  go  out  of 
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order  due  to  poisoning  of  platinum  catalyst  by  sulfurous,  chloride, 
cyanide  and  phosphoric  connections  in  the  concentrations  higher  than 
PDK  . 


In  the  rooms  where  are  estaolished/installed  the  gas  analyzers 
(or  gas  signal  devices)  or  PDK  of  toxic  substances  in  air, 
instruments  for  determining  the  preexplosive  dangerous  concentrations 
of  these  substances,  as  a  rule,  are  not  established/installed. 

2.  Automatic  devices  for  monitoring  of  content  of  toxic 
substances  in  air  must  he  placed  in  all  rooms  where  is  possible 
liberation/isolation  of  harmful  vapors  and  gases,  indicated  in  SN 
245-63  (including  additions  to  them)  . 

3.  Test/sample  of  air  tor  determining  concentrations  of  toxic 
substances  should  be  selected/tafcen  in  rooms  at  work  sites  at  height 
of  1.5-1, 7  m.  In  this  case  it  is  necessary  to  establish/install  not 
less  than  one  sensor  to  every  2U0  m2  of  the  area  of  room  [18], 

4.  Sampling  devices  of  gas  analyzers  of  gas  signal  devices  of 


preexplosive  concentrations  snould  be  placed  in  region  of  most 
probable  sources  of  gas  evolutiones. 
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Along  height  their  rooms  arrange/locate,  taking  into  account  the 
vapor  density  and  gases  (it  is  compulsory  to  correct  for 
temperature)  .  Por  industrial  rooms  with  small  heat  evolution  it  is 
possible  to  recommend  the  following  arrangement/position  of  the 
points  of  sampling: 

with  liberation/isolatiou  of  light  gases  with  density  on  the 
basis  of  air  less  than  1  -  at  tne  aeight  of  0.5-0.  7  ■  above  the 

source ; 

with  gas  evolution  with  the  density  on  the  basis  of  air,  equal 
to  1,  but  not  more  than  1.5,  at  the  height  of  source  or  it  is  lower 
than  the  source  not  more  than  on  0.6-0. 7  m; 

with  gas  evolution  and  vapors  with  the  density  on  the  basis  of 
air  of  more  than  1.5  -  at  tne  neignt  not  more  than  0. 5  m  above  the 
floor/sex. 

5.  Sampling  of  tube  in  place  of  sampling  of  air  must  be  finished 
with  those  turned  downward  runnel  of  dii  meters  not  less  than  100  mm. 


6.  Distance  from  site  of  installation  of  sampling  device  to  site 
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of  installation  of  sensor  must  De  shortest  for  safeguard  of  smallest 
instrument  lag. 

7.  Sensor  of  gas  analyzer  must  be  established/installed  on 
stable  foundation  and  shielded  rrom  vibrations  and  jolts.  As  a  rule, 
sensor  is  assembled  cn  the  special  panel,  adjusted  near  from  the 
place  of  sampling.  Here,  on  tne  panel  of  sensor  or  near  from  it  on 
the  special  framework,  are  asseanled  some  auxilople  (power  supply 
unit,  filters,  stimulus  of  expenditure/consumption,  etc.) . 

With  the  significant  lrberations/isolaticns  of  dust  in  room  or 
in  the  case  of  the  danger  of  mechanical  damage  the  sensor  should  be 
assembled  in  cabinet  type  panel.  The  panel  of  sensor  should  be 
established/installed  in  the  places  of  convenient  ones  for 
maintenance/servicing  and  repairs.  The  temperature  in  the  site  of 
installation  of  sensors  must  be  from  5  to  50°C,  and  relative  humidity 
-  from  30  to  80o/o. 

8.  Gas  line,  which  supplies  analyzed  gas-air  mixture  from  point 
of  selection  to  sensor  of  gas  analyzer,  must  be  airtight  and 
prevented  from  choking.  Tne  mounting  of  gas  line  must  allow  for 

its  purging,  and  also  periodic  cleanup  of  gas-bleeding  felling 
without  its  dismantling. 
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9.  Material  of  tubes,  armature,  adapters  and  other 
eleaents/cells  of  tube  route  must  possess  corrosion  resistance  to 
effect  of  analyzed  and  environment. 

Page  40. 

Gas  line  from  sampling  device  to  sensor  in  the  majority  of  the  cases 
is  prepared  from  seamless  small  tubes  made  of  the  carbide  and 
stainless  steel,  and  in  certain  cases  -  from  copper  small  tubes.  The 
sizes/dimensions  of  the  gas-feeding  tubes  (diameter  and  wall 
thickness)  are  determined  by  the  construction/design  of 
connecting  pipes  and  by  the  technical  specifications,  imposed  on  gas 
analyzer  and  to  an  entire  gas-analytic  setting  up  (for  example,  the 
permissible  time  lag,  the  expenditure/consumption  of  the  analyzed 
gas-air  mixture,  etc.) . 

The  use/application  of  small-diameter  tubes  (less  than  8  mm)  is 
not  recommended,  since  the  decrease  of  diameter  can  lead  to  choking 
of  tubes  and  to  an  increase  in  the  instrument  lag.  Recently  for  the 
binding  of  separate  blocks,  and  for  transporting  tests/samples  also 
use  extensively  the  nonaetallic  ones  of  the  tube:  polyethylene, 
polychloroviny 1,  etc.  The  use/appiication  of  plastic  tubes  instead  of 
the  metallic  ones  is  preferable  especially  under  conditions  of 
agressive  media  (transported  on  conduits/manif olds  and  that 
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surrounding),  in  dan  p/crude  rooms,  and  also  in  the  presence  of 
vibrations  and  jolts.  Polyethylene  tubes  one  should  use  for  outer  (in 
the  open  air)  and  internal  (in  rooms)  wirings;  poly chlorovin ly  -  for 
interior  wirings  and  fcr  wiring  in  panels  and  boards  • 

10,  Used  as  secondary  instruments  to  gas  analyzers  electron 
potentiometers,  comparators  ana  balanced  bridges  can  be  assembled 
either  on  genera 1/common/total  panels  of  instruments  of  technological 
monitoring  and  automatic  control  or  on  separate  panels.  In  this  case 
it  is  necessary  to  keep  in  mina  that  these  instruments  can  be 
referred  from  sensors  to  the  limited  distance,  which  makes  it 
possible  to  observe  of  readings  during  adjustment  and  adjustment  of 
gas  analyzers.  The  conditions  for  mounting  and  exploiting  the 
secondary  instruments  usually  are  specified  in  appropriate 
assembling-operating  instructions  to  these  instruments. 
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2.  Gas  analyzers,  gas  signal  devices  and  indicators  for  determining 
the  dangerously  explosive  and  combustible  substances  in  air. 

2.1.  Instruments  for  determining  hydrogen. 

Por  determining  hydrogen  in  air  of  industrial  rooms  are  used, 
first  of  all,  the  stationary  automatic  gas  analyzer  of  TP1  116.1  and 
transferable  gas  analyzer  TP112J. 

Besides  these  instruments  for  determining  hydrogen  it  is 

fe 

possible  to  use:  a  signal  indicator  of  combustible  gases  SvG2M-V4B,  a 
signal  indicator  SVK-3H1,  transferable  analyzer  of  PGF2/'H-I4A, 
transferable  indicator  IVP-1  (described  in  section  2.4.,)  and  gas 
detector  interference  GIK-1,  described  in  section  2.2. 

Stationary  automatic  gas  analyzer  of  TP1116A). 

Instrument  is  developed  by  SKB  of  the  analytical  instrument 
manufacture  of  the  AS  USSa  and  is  released  by  the 
y yru.  plant  of  gas  analyzers. 


series 


Designation/purpose,  das  analyzer  is  intended  for  the  continuous 
autonatic  measurement  of  the  content  of  hydrogen  in  multicomponent 
gaseous  mixtures,  and  also  in  air  of  industrial  rooms. 

Operating  principle.  The  ef rect/act ion  of  gas  analyzer  is  based 
on  the  utilization  of  a  dependence  of  the  heat  conductivity  of  the 
analyzed  mixture  on  the  content  in  it  of  hydrogen,  since  the  heat 
conductivity  of  hydrogen  considerably  higher  than  heat  conductivity 
of  each  other,  unmeasurable  components. 

Page  42. 

In  gas  analyzer  is  applied  a  compensation- bridge  measuring  circuit, 
which  consists  of  two  bridges  -  worker  and  comparative.  The  relation 
of  two  voltages,  which  appear  in  the  diagonals  of  these  bridges,  is 
supplied  to  the  input  of  the  electron  indicating  device. 

Structural- assembly  performance.  A  gas  analyzer  has  the 
water-proofed,  shock-vifration- proof  performance  and  it  is 
explosive-shielded  througa  the  gas  circuit.  The  construction/design 
of  gas  analyzer  provides  its  normal  operation  with  prolonged 
inclinations/slopes  on  angle  15°,  and  also  after  output  from 
short-time  inclinations/slopes  to  angle  to  45°. 
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Pig.  2.  Gas  analyzer  of  TPlIloAl.  1  -  pressure  reducer;  2  -  containers 
for  the  condensate;  3  -  panel  of  tne  gas  analyzer;  4  -  distributing 
block;  5  -  electron  indicating  device;  6  -  four-valve  signal  panel;  7 
-  doubling  instrument;  6  -  sensor;  9  -  the  junction  box;  10  - 
rotameter  with  filter;  11  -  stimulus  of  the  flow  rate;  12  -  blocking 
and  regulating  valve/gate;  1J  -  valve  change-over  switch;  14  - 
control  filters;  T  -  from  the  poxuts  of  the  selection  of  analyzed 
mixture;  II  -  compressed  air;  III  -  to  signalling  device. 

Page  4  3. 

Into  the  assembly  of  gas  analyzer  enter;  the  gas  analyzer  of 
TP1116H  on  panel  with  tne  mounted  on  it  blocks  (receiver,  electron 
indicating  device  EK-1,  distnouting  block  RB-3,  control  filters  -  4 
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pieces,  rotameter  with  filter,  valve/gate  steaming-controlling  VR-2, 
valve/gate  -  switch,  choka/tnrottle,  stimulus  of  flow  rate  PR-8,  fire 
wall  -  9  pieces) ;  containers  for  a  condensate  -  5  pieces,  doubling 
indicating  device  GTG-1,  signal  panel  four-valve,  air  reductcr 

V*-0.5. 

Auxilople  are  selected  according  to  the  data  of  questionnaire 
and  are  supplied  additionally  together  with  gas  analyzer.  All  blocks 
and  nodes  of  instrument,  entering  the  assembly  of  gas  analyzer,  with 
exception  of  outside  devices  (containers  for  a  condensate,  the 
doubling  indicating  device,  tne  siynal  panel  of  four-valve  and  air 
reductor) ,  are  mounted  on  tne  panel-type  board.  The  arrangement  of 
blocks  and  auxiliary  nodes  on  tne  panel  of  gas  analyzer  is  shown  in 
Fig.  2,  there  is  depicted  tne  diagram  of  external  gas  and  electrical 
connections  of  gas  analyzer,  in  accordance  with  which  is  produced  the 
mounting. 

Fundamental  technical  and  performance  data. 

Range  of  measurement,  Vol.  o/o  ...  0-6. 

Threshold  of  response,  Vol.  o/o  ...  0.1. 

Fundamental  error,  o/o  from  tne  range  of  the  measurement  ...  iJ-o 


Additional  errors  do  not  exceed  tne  following  values  (in  the  Vol.  o/o 
concentration  of  hydrogen): 

from  a  change  in  the  amoient  temperature  for  each  of  10°C  ... 

*-0.1  . 

from  a  change  in  the  relative  humidity  of  the  analyzed  mixture 
from  45  to  98o/o  at  an  amoient  temperature  to  50°C  ...  *-0.6. 

from  a  change  in  the  supply  voltage  on  *-13V  from  127V  ...10.1. 

Parameters  of  the  analyzed  mixture 

temperature,  °C  ...  o-PO. 

atmospheric  pressure,  mm  tig  (KN/raz)  ...  720-920  (96-  123). 

relative  humidity,  o/o  ...  45-98. 

flow  rate,  %/h  ...  90. 


I 


Starting  time,  min 


5 


Time  lag  of  readings  of  gas  analyzer,  min  ...  1. 

Duration  of  measurment  in  one  point  (with  the  automatic  changeover), 

mi  n  ...  2 . 

The  limits  of  the  ad  -justaaie  values  of  hydrogen  concentrations  upon 
reaching  of  which  occurs  the  wear  of  stations  of  the  electron 
indicating  device,  Vol.  c/o  0.2-0. 5;  1.2-1. 7;  2. 5-3.0. 

Supply  voltage  at  the  frequency  of  50  Hz,  V  ...  127. 

Required  power,  W  ...  200. 

Clearance  of  the  panel  ot  gas  analyzer,  mm  ...  530x735x240. 

Weight,  kg 

the  assembly  of  gas  analyzer  on  panel  ...  55. 

f ull/total/coaple te  assemDly  with  outside  device  ...  70. 


nage  4  4. 
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Gas  analyzer  it  provides:  ^ 

uninterrupted  air  bleed  for  analysis  alternately  of  four  points 
(rooms)  with  the  automatic  changeover  of  the  points  of  the  selection; 

air  bleed  from  one  of  the  points,  connected  by  hand  (with  the 
connected  distributor)  during  tne  unlimited  time; 

i 

the  wear  of  the  signal  system  of  the  electron  indicating  device 
upon  reaching  in  that  analyzed  of  air  of  one  cf  the  three  rating 
values  of  hydrogen  concentration; 

the  redundancy  of  readings  at  a  distance  with  the  outside  1 

indicating  device  with  the  simultaneous  light  signaling  of  the  number 
of  the  point  of  the  selection  of  tne  analyzed  mixture. 

Mounting  conditions  and  mounting.  Gas  analyzer  must  be 
established/installed  in  explosion  proof  room  with  the  following 

1 

environmental  parameters; 

temperature,  °C  ...  5-4U. 


r 


mm mmm 


i 


i 
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Transferable  gas  ana 
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ty,  o/o  ...  to  98. 

analyzer  is  not  recommended  to  establish/install 
ick  sources  of  variable  electron-magnetic  fields 
ansrormers,  etc.).  f"or  checking  zero  gas 
ovided  ror  the  feed  line  cf  pure  air  from  main 
lloon. 


of  the  line  of  commu nications: 


of  the  selection  of  the  analyzed  mixture  to  the 

r i  a  ...  2 5 . 

he  doubling  instrument,  m  ...  100. 

nel  snould  be  establ ishad/installed  about  the 
taking  into  account  the  need  for  simultaneous 
face  and  signal  lamps  of  signal  panel. 


lyzer  TP11U. 


j 


Instrument  (Fig.  3)  is  developed  by  SKB  of  the  analytical 
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instruaent  aanufacture  o.  ue  AS  USSR  (Leningrad)  and  is  released  by 
the  series  yy^'tL  plant  or  gas  analyzers. 

Designation/pur  pose.  Gas  analyzer  is  intended  for  incidental 
measuring  of  the  content  or  hydrogen  in  gas-air  mixtures,  including  - 
in  air  of  industrial  rooms. 

Operating  principle.  The  el f ect/act ion  of  gas  analyzer  is  based 
on  heat  conductivity.  Is  applied  two-bridge  compensation  comparative 
measuring  circuit.  The  measurement  of  the  content  of  hydrogen  in  the 
analyzed  mixture  (air)  is  reduced  to  the  comparison  of  voltage  in  the 
diagonal  of  working  bridge  with  voltage  in  the  diagonal  of 
comparative  bridge.  The  comparison  (balancing)  of  voltages  is 
produced  by  hand  by  displacing  tne  wiper/slide  of  rheochord. 

The  moment/torque  of  equilibrium  is  fixed/recorded  on 
galvanometer.  With  the  wiper/slide  of  rheochord  is  bonded  the  scale, 
graduated  in  the  percentages  of  hydrogen,  according  to  which  at 
moment/torque  the  equilibria  or  diagram  take  a  reading  of  hydrogen 
concentration . 

Structural-assembling  performance.  Gas  analyzer  is 
vibration-proof,  shock  resistant,  splashproof. 
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Fig.  3.  Gas  analyzer  TF112J. 

Page  46. 

According  to  the  degree  of  clast  snield  the  instrument  has  normal 
performance  with  sparkprooi  input  and  is  intended  for  a  work  in 
ex  plosior.-proof  rooms.  Instrument  TP1123  can  also  he  released  in 
tropical  performance  (modif  icatiou  Tf>  1 1 2  3-T)  .  Gas  analyzer  is 
supplied  from  the  sa lf-ccatained  source  of  direct  currant  (dry 
batteries)  or  from  the  net  of  alternating  current  through  plug  (power 
supply  unit) ,  which  has  tne  connecting  cable  with  a  length  of  5  m. 


Into  the  assembly  of  gas  analyzer  enter:  the  gas  analyzer,  power 
supply  unit  (plug),  assemoly  of  interchangeable  dry  batteries  of  the 
type  "Saturn"  (for  TP112J)  or  type  "Mars"  (for  TP1123-T).  All  nodes 
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of  gas  analyzer  are  mounted  iu  the  steel  housing,  closed  from  above 
by  duralumin  panel  and  geueral/common/total  ccver/cap  (see  Fig.  3)  . 
For  the  transference  of  instrument  is  used  the  belt,  fixed  to 
housings. 

Fundamental  technical  and  performance  data. 

Range  of  measurement,  Vol.  o/o  ...  0-4. 

Threshold  of  response,  Vol.  o/o  ...  0.05. 

Fundamental  error,  Vol.  o/o 

with  feed  from  dry  batteries  ...  «— 0.15. 

with  feed  from  the  net  of  single-phase  alternating  current  ... 

♦-0.2. 

Additional  error  do  not  exceed  the  following  values  (Vol.  o/o 
concentration  of  hydrogen)  ; 

from  a  change  in  the  ambient  temperature  for  each  of  10°C  (to 
50  °C)  ...  *-0.1. 
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froa  a  change  in  the  relative  humidity  of  the  analyzed  gaseous 
mixture  from  70  to  98o/o  at  an  amoient  temperature  to  50°C  ...  +-0.2. 

from  a  change  in  the  content  of  immeasurable  components  within 
the  prescribed/assigned  limits  ...  *-0.15. 

from  a  change  in  the  supply  voltage  on  ♦- 0.5V  from  2.5V  with  the 
feed  of  instrument  from  dry  oatteries  ...  +-0.2. 

froa  a  change  in  the  supply  voltage  on  ♦-6.5V  from  127V  with  the  feed 
of  instrument  from  the  net  of  siagle-Dhase  alternating  current  ... 

♦-0.1. 


Parameters  of  the  analyzed  mixture 


te  m  pe  ra  t  u  re ,  °  C 


for  TP  1 1 2 3  ...  5-50. 


for  TP  1123-T  . . .  from  -10  to  55. 


atmospheric  pressure,  mm  Hg  (xN/m2)  ...  700-900  (93-120). 


relative  humidity,  o/o  ...  70-98. 
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Environmental  parameters 

temperature,  °C  ...  5  0. 

relative  humidity,  o/o  ...  to  98. 

juration  of  one  measur ment,  min  ...  2. 

Number  of  measurments  without  the  overcharge  cf  dry  cells  ...  400. 

Supply  voltage,  V. 

from  batteries  of  the  type  of  "Saturn"  ...  2.5+-0. 5. 

from  the  net  of  alternating  current  at  the  frequency  of  50  Hz 

...  127. 

Clearance,  mm  ...  254x100x135. 

Weight  of  gas  analyzer  (witnout  plug),  kg  ...  3.8. 

Weight  of  full/total/complete  assembly,  kg  ...  8.3. 
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2.2.  Instruments  for  determining  methane. 

For  determining  methane  use  tne  transferable  gas  analyzer 
TKh2301,  transferable  gas  uetactors  gmt-3  and  GIK-1,  and  also 
interference  gas  analyzer  Iga,  described  below,  and  also  the  signal 
indicator  of  the  combustiole  gases  of  SGG2.V—  V2B,  signal  indicator 
SVK-3M1,  transferable  gas  analyzer  of  PGF2M1-I1A  and  transferable 

$■£  C  r  t  e=v', 

indicator  IVP-1  (described  in  A  z.  4)  . 

portable  gas  analyzer  TKh230l. 

Instrument  is  developed  uy  5KB  of  the  analytical  instrument 
manufacture  of  the  AS  USS8  (Leningrad)  and  in  connection  with 
creation  on  its  basis  ot  tne  more  advanced  ccnstuucticns/designs  the 
industry  is  not  released. 

Desi gnation/pur po se.  Gas  analyzer  is  intended  for  the  incidental 
determination  of  methane  concentration  in  air  of  industrial  rooms.  It 
can  be  used  for  the  analysis  ol  the  content  in  air  of  the  dangerously 
explosive  concentrations  (to  5o/o)  of  hydrogen,  combustible  gases  and 
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vapors. 

Operating  principle.  Tne  er fect/act ion  of  instrument  is  based  on 
the  determination  of  the  cnemial  erfect  of  the  reaction  of  oxidation 
(combustion)  of  methane  on  tne  catalytically  active  platinum 
filament,  which  is  actuating  arm  or  the  unbilanced  measuring  bridge. 
During  analysis  methane,  whicn  is  contained  in  air,  burns  on  the 
platinum  filament  of  working  snoulaer  element/cell,  the  t  raperature 
of  filament  in  this  case  is  raised  and  its  resistor/resistance  is 
increased.  As  a  result  of  tnis  is  disturbed  bridge  balance  and  in  its 
measuring  diagonal  appears  the  current  whose  value  is  proportional  to 
methane  concentration.  Ibe  current  of  unbalance  is  measured  by 
millivoltmeter,  connected  in  the  diagonal  of  bridge. 

Structural-assembling  per t otmance.  Gas  analyzer 
explosive-impenetrable.  Into  tne  assembly  of  instrument  enters  the 
gas  analyzer  and  the  special  filter,  which  uses  for  cleaning  dust, 
dioxide  of  carbon  and  sulfides  from  analyzed  mixture.  The  feed  of  gas 
analyzer  is  accomplished/realized  from  dry  battery. 

Structurally /constructuraily  instrument  is  made  in  metal  housing  with 
hinged/reversible  cover/cap. 


Page  4  8 


DOC  =  79180103 


PAGE 


To  housing  is  attached  the  oelt  tor  the  transference  of  instrument. 
On  the  face  of  panel  are  arr an ged/iocated  the  control  knobs  and 
indicating  device. 

Fundamental  technical  and  performance  data. 

Ranges  of  measurement,  Vci.  o/o  ...  0-2.5;  0-5. 

Threshold  of  response,  Vcl.  o/o  ...  0.05. 

Fundamental  error,  o/o  from  tne  range  of  the  measurement  ...  ♦— 4. 

Duration  of  one  measurment,  min  ...  0.5. 

Clearance,  mm  ...  180x150x200. 

Weight,  kg  ...  4. 

Transferable  gas  detector  GMT- J . 

Instrument  is  developed  MakNll  (Makeyev  scientific  research 
institute) ;  by  industry  it  was  not  in  series  released. 

Designation/purpose.  Gas  detector  is  intended  for  the  episodic 
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determination  of  methane  concentration  in  mine 

product ions/consumpt ions/genera tions,  and  alsc  in  air  of  industrial 
rooms. 


Operating  principle.  The  el r ect/act ion  cf  instrument  is  based  on 
the  comparison  of  the  heat  connectivity  of  methane  (analyzed  mixture) 
and  pure  air.  In  instrument  is  applied  the  bridge  measuring  circuit, 
which  consists  of  two  measuring  anu  two  comparative  shoulder 
elements/cells .  The  analyzed  mixture  they  suck  through  the  channels 
in  which  are  placed  measuring  snoulder  elements/cells.  The 
temperature  of  measuring  alemeuts/cells  in  this  case  decreases  as  a 
result  of  the  fact  that  metnane  nas  greater  heat  conductivity  than 
air,  which  is  located  in  other  two  channels;  the  differently  heated 
measuring  and  comparative  cieiaents/ce  11s  will  have  different 
resistors/resistances.  A  inference  in  the  resistor s/rasistances  is 
proportional  to  the  content  ot  metnane  in  air  and  is  measured  by 
ga 1 va  nome  ter. 

JJ.  Vo  n  t>  L  /  >/g- 

Structural-  performance.  Gas  detector  consists  of 

following  basic  parts;  the  runner  nulb  (pump),  the  absorber  of  the 
dioxide  of  carbon  and  water  vapors,  block  of  shoulder  elements/cells, 
galvanometer,  rheostat  witn  rneocnord,  change-over  switch  and  dry 
battery.  All  parts  of  instrument  ar'  placed  in  metal  housing  with  the 
opened/disclosed  cover/cap.  To  nousinq  is  attached  the  belt  for  the 
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transference  of  instrument.  £n  tne  face  of  panel  are  arranged/located 
galvanometer,  connecting  pipes  or  input  and  output  of  that  analyzed 
mixture,  handle  of  rhecstat  and  uandle  of  change-over  switch. 

Fundamental  technical  and  performance  data. 

Range  of  measurement,  Vcl.  o/o  ...  0-15. 

Threshold  of  response,  Vcl.  o/o  ...  0.1. 

Fundamental  error,  Vol.  o/o  ...  *-0.3. 

Duration  of  one  measurment,  min  ...  1-2. 

Clearance,  mm  ...  230x1d0x1o5. 

We ight,  kg  ...  5 . 
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Transferable  gas  detector  { in  ter  t  erom 't  e  r)  (JIK-1. 

Instrument  (Fig.  4)  is  developed  by  VostNII  (Ufa)  and  is 


released  by  the 


series  experimental  design  office  of  automation 
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(OKBA)  . 

Desiq nat ion/par po se .  uds  detector  is  intended  for  the  periodic 
determination  of  methane  co  aceii  tr  ations ,  hydrcqen  and  carbon  dioxide 
in  firedamp  it  is  direct  in  mine  workings.  With  the  aid  of  instrument 
it  is  possible  to  measure  tne  concentrations  of  the  determined 
components  with  their  separate  and  simultaneous  presence  in  firedamp. 

Operating  Drinciple.  Tne  ef rect/act ion  cf  instrument  is  based  on 
the  measurement  of  the  difference  oetween  the  refractive  indices  of 
the  light/worll  of  the  analyzes  mixture  (firedamp)  and  pure 
atmospheric  air.  This  dirference  is  determined  quantitatively  from 
the  displacement  of  inter icienct  fringes  of  their  relatively  initial 
(zero)  position. 
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Fig.  4.  Fig.  5. 


Fig.  4.  Gas  detector  GIK-1. 

Fig.  5.  Gas  analyzer  IGA. 

Page  50. 

The  amount  of  the  displacement  or  spectrum  is  proportional  to  the 
value  of  the  refractive  index  ot  me  analyzed  mixture,  which  in  turn 
is  proportional  to  the  percentage  of  methane,  hydrogen  or  carbon 
dioxide  in  this  mixture.  The  retractive  indices  of  light/world 
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compare  with  the  passage  of  the  coherent  rays/beans  through  the 
standard  and  measuring  channels  of  the  air-gas  chamber/camera  of 
interferometer,  filled  with  respectively  pure  air  and  analyzed 
gas-air  mixture.  In  contrast  to  the  previously  existing 
interferometers  the  instrument  UIK-1  is  equipped  with  the  new 
reference  system,  which  makes  it  possible  to  simplify  the  calculation 
of  the  concentration  of  tne  determined  components  and  to  reduce  the 
time  of  measurment. 

Structural-assembling  performance.  Gas  detector  has  mining 
spark  proof  performance.  Ihe  instrument,  which  is  the  flat/plane, 
poured  from  silumin  quadrangular  case,  is  placed  into  special  case 
and  is  transferred  on  shoulder  strap. 

Into  the  assembly  of  gas  detector  enter:  the  gas  detector,  the 
case  of  instrument,  the  runner  nulb  (pump)  ,  rubber  tube. 

Gas  detector  is  supplied  from  dry  battery. 

Fundamental  technical  and  performance  data. 

Ranges  of  measurement,  Vol.  o/o 


methane 


0-3 
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hydrogen  ...  0-2. 

the  dioxide  of  carbon  ...  0-1. 

Fundamental  error,  o/o  from  tne  range  of  the  measurement  ...  *-5. 

Duration  of  one  measurment,  min  ...  1. 

Clearance,  mm  ...  245x135x7b. 

Height,  leg  ...  2.2. 

Interference  gas  analyzer  IGA. 

Instrument  (Fig.  5)  is  developed  by  TsNIL  VGSCh  of  Kuzbass  and 
is  released  in  series  Novosibirsk  Instrument  Halting  Plant. 

Designation/purpose.  Gas  analyzer  designed  for  the  incidental 
determination  of  the  concentration  of  methane,  dioxide  of  carbon  and 
oxygen  in  firedamp. 
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With  the  aid  of  instrument  it  is  possible  to  determine  all  three 
gases  with  their  simultaneous  presence  in  firedamp. 

Operating  principle.  The  effect/action  of  instruaent  is  based  on 
the  phenomenon  of  the  shift  of  interference  fringes  as  a  result  of  a 
change  in  the  composition  of  the  analyzed  gaseous  mixture  (see  the 
operating  principle"  cf  gas  detector  GIK-1). 

Structural-assembling  performance.  A  gas  analyzer  has  mining, 
sparkproof  performance,  into  the  assembly  of  gas  analyzer  enter:  the 
gas  analyzer,  the  case  of  instruaent,  the  rubber  bulb  (pump)  , 
absorption  tubes  with  the  activated  carbon  (5  pieces). 

Absorption  tube  serves  for  absorbing  methane  from  the  analyzed 
mixture  in  the  case  of  determining  oxygen  concentration.  Repeated  use 
of  absorption  tube  is  possible  only  after  purging  by  its  pure  air. 

All  nodes  of  gas  analyzer  are  arranged/located  in  flat/plane 
siluain  case.  Instruaent  is  placed  into  special  case  and  is 
transferred  on  belt. 


Fundamental  technical  and  perforaance  data 
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Ranges  of  measurement,  Vcl.  o/o 


■ethane  ...  0-6. 


the  dioxide  of  carbon  ...  0-6. 


oxygen  ...  5-20.9. 


Fundamental  error,  Vol.  o/o  *-0.3. 


Environmental  parameters 


temperature,  °C  ...  10-30. 


atmospheric  pressure,  mm  Hg  (kN/m2)  ...  720-800  (96-107). 


Clearance,  mm  ...  135x82x320. 


Height,  kg  ...  2.2. 


2. 3.  Instruments  for  determining  vapors  of  fuel  oils. 
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For  determining  the  concentration  of  vapors  of  some  fuel  oils  in 
air  of  industrial  rooms  use  a  transferable  gas  analyzer  GB-3  and 
transferable  indicators  IVK-1  and  piV-1,  described  in  this  section. 

Furthermore,  the  concentration  of  vapors  of  some  fuel  oils  can 
be  determined  with  the  aid  of  the  signal  indicator  of  the  combustible 
gases  of  SGG2tW2B,  signal  indicator  SVK-3H1,  transferable  gas 
analyzer  of  PGF2M1-I1A  and  transferable  indicator  I  VP-1,  described  in 
section  2.4. 

Page  52. 

Transferable  gas  analyzer  Gti-J. 

Instrument  (Fig.  6)  is  developed  VNIIOT  [$ HMQor  -  All-Onion 
Scientific  Research  Institute  of  Work.  Safety  of  the  VTsSPS]  VTsSPS 
[gt^Orrd  -  All-Onion  Centr alTrade-Union  Council]  and  is  released 
in  series  Vyy'eC  plant  of  gas  analyzers. 

tyesignation/purpose.  Gas  analyzer  is  intended  for  periodic 
determination  in  air  of  vapors  of  the  gasoline,  which  contains  the 
additions  of  ethyl  fluid,  also,  without  then.  Presence  in  the 
analyzed  air  besides  vapors  of  gasoline  of  any  other  combustible 
vapors  and  gases  decreases  the  accuracy  cf  measurement. 
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Operating  principle.  The  effect/action  of  instrunent  is  based  on 
the  measurement  of  thermal  effect  of  the  reaction  of  oxidation 
(burning)  of  vapors  of  gasoline  on  the  catalytically  active  platinum 
filament,  vhich  is  one  of  the  arms  of  unbalanced  measuring  bridge. 
Burning  on  the  surface  of  platinum  filament,  the  vapors  of  gasoline 
change  the  initial  temperature  of  rilament  and  its  electrical 
resistance,  which  in  the  final  analysis  leads  to  the  disequilibrium 
of  measuring  bridge  and  appearance  in  the  diagonal  of  the  bridge  of 
the  current  whose  value  is  proportional  to  the  concentration  of 
vapors  of  gasoline  in  the  analyzed  mixture. 
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Fundamental  technical  and  performance  data. 

Ranges  of  measurement,  g^i3  ...  Q-JO;  0-150. 

Fundamental  error,  o/o  from  the  range  of  the  measurement  ...  *-7. 

Environmental  parameters 

temperature,  °C  ...  from  -20  to  30. 

relative  humidity,  o/o  ...  20-95. 

Feed  from  two  alkaline  batteries  of  the  type  KN-10. 

Clearance,  mm  ...  155x206x1o5. 

Height,  kg  ...  4.5. 

Transferable  indicator  of  dangerously  explosive  concentrations  IVK-1. 

Instrument  (Fig.  7)  is  developed  and  is  released  in 

series  experimental  design  office  of  automation  (OK BA) . 


Designation/purpose.  Indicator  is  intended  for  the  incidental 
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indication  of  pre-explosive,  concentrations  of  vapors  of  fuel  oils 
and  their  mixtures  in  the  atmosphere  of  the  closed  rooms  and 
capacitance. 

operating  principle.  The  erf act/action  instrument  is  based  on 
the  determination  of  the  thermal  effect  of  the  reaction  of  oxidation 
(burning)  of  vapors  of  fuel  oils  on  catalytically  active  platinum 
filament.  In  instrument  is  applied  the  schematic  of  the  unbalanced 
bridge  (it  is  analogous  with  instrument  GB-3) . 

Structural-assembling  performance.  Indicator  is  released  in 
sparlcproof  performance  with  the  explosive-impenetrable 
elements/cells;  the  index  or  explosive-protection  -  IZG/£lulfur 
ether/este^  (VZT-I,  V).1 

FOOTNOTE  *.  Here  and  thrcugnout  m  brackets  is  shown  new  conventional 
designations  of  the  blast  shield  or  instrument  in  accordance  with 
PIVRE.  ENDPOOTNOTE. 

Page  54. 

Instrument  is  placed  in  plastic  nousing  with  the  hinged/reversible 
cover/cap  under  which  on  panel  are  arranged/lccated  the  control  knobs 
and  indicating  device,  on  housing  is  attached  the  belt  for  the 


transference  of  instrument.  Into  the  assembly  of  indicator  enter:  the 
indicator,  filter  FEB,  filter  air,  hose  rubber  (5  m) . 

Filter  FEB  is  used  with  tne  indication  cf  leaded  gasolines  and 
vapors  of  fuel  oils,  vhicn  contain  sulfides  in  a  quantity  of  0.5-1. 0 
mg/f. 

Fundamental  technical  and  performance  data 
Environmental  parameters 

temperature,  °C  ...  from  -10  to  50. 

relative  humidity,  o/o  ...  to  80. 

atmospheric  pressure,  mm  hg  (KN/m2 )  ...  750+-30  (100*-4). 

Is  permitted  the  utilization  or  an  indicator  in  low-temperature 
conditions  to  -40 °C. 

Time  lag  of  readings  of  indicator,  s  ...  1-2. 

Initial  voltage  of  supply  (from  ary  batteries  of  the  type  KBS-L-0.5), 

V  . ..  3.7. 
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Fig.  7.  Indicator  IVK-  1. 
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Instrument  is  calculated  for  the  indication  of  the  pre-explosive 
(signal)  concentrations  (m  o/o  from  NPV)  of  vapors  of  the  following 
fuel  oils: 


(ft  Beam  B-70  .  .  . 

13,5 

W  Toiuihbo  T-l  ,  . 

27 

U  {jetiMH  A-72  .  .  . 

14 

(y  Tonjuaa  TC-1  .  . 

32 

W  Bemm  A^6  .  .  . 

14,5 

(*)  y«ftT-cnHpHT  .  .  . 

35,5 

^  Berawi  595/130  . 

15 

la  Ota.  napoB  etnue- 
^  1  yuaiaiiHbix  ToniuiB 

30 

(P*  Kepoam . 

17,3 

6,5 

Key:  (1).  gasoline.  (2).  Kerosene.  (3).  Petroleum  crude.  (4). 


fuel/propellant.  (5)  .  funeral  spirits.  (6).  /Spixture  of  vapors  of 
fuels/propellants  pointed  out  aoove. 


At  the  values  of  the  concentrations  of  the  determined  ccaponents 
indicated  the  arrow/pointer  or  indicating  device  is 
established/installed  in  the  negmning  of  the  signal  zone,  colored 
red . 


A  fundamental  error  in  tne  indicator  on  standard  mixture 
(gasoline  A-72)  does  not  exceed  +-300/0,  and  an  error  of  measurement 
of  indicator  on  other  single  components  must  not  exceed  +-40c/o  of 
signal  concentration.  Error  witn  tne  indication  of  the  mixture  of 
several  components  of  vapors  or  fuel  oils  is  located  within  the 
limits  frcm  +75o/o  to  -d5o/o  relative  to  signal  point. 

Transferable  indicator  PIV-1. 

Instrument  PIV- 1  (Fig.  d)  it  is  developed  by  the  experimental 
design  office  of  automation  (OKBA) . 

pesignation/purpose.  Indicator  is  intended  for  monitoring  and 
signaling  about  the  pre- explosi ve  concentrations  of  combustible  gases 
and  vapors,  and  also  their  mixtures  in  air  of  the  closed  rooms. 
Indicator  can  be  used  wita  coloring  works  in  the  closed  rooms  and  in 
the  enterprises,  bonded  with  production  or  use/application  of 


solvents 
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Operating  principle.  The  effect/action  of  instrument  is  based  on 
the  thermochemical  method  ot  tne  analysis  (see  "Operating  principle" 
of  indicator  IVK-1).  In  contrast  to  analogous  designs  of  instruments 
(IVK-1,  GB-3,  etc.)  in  indicator  P1V-1  the  analyzed  gaseous  mixture 
is  supplied  to  sensing  element  witn  free  convection. 


Structural-  /j  performance.  Instrument  has  sparlc-proof 

performance  with  the  explosr ve-imp«snetrable  elements/cells,  index  of 
blast  shield  I2G  (V2T4-I,V). 
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Indicator  consists  of  sensor,  unit  of  adjustments,  relay 
assembly,  power  supply  unit,  electronic  component,  measuring 
instrument  and  dynamics  which  are  mounted  in  aluminum  housing.  On 
front/leading  they  are  located  knob/buttcn  the  "current", 

measuring  instrument,  knous/ar ms/handles  of  the  potentiometers 
"zero-setting"  and  "setting  of  current",  which  are  closed  by 
cover/cap.  Besides  in  addition  to  this  on  the  front /leading  panel  of 
indicator  they  are  located  toggle  switch  "connected"  and  knob/button 
the  "discharge/break  of  signal".  On  the  upper  lid  of  indicator  are 
placed  the  bulbs  "signal"  and  "inclusively",  which  are  closed  with 
light-diffusers  of  fiberglass,  in  the  lower  cover/cap  of  indicator  is 
located  the  section  for  tne  power  supply  unit,  which  consists  of 
five,  connected  in  series,  storage  batteries/accumulators  of  the  type 
KPGK-10D.  Indicator  is  eguipped  with  the  device,  which  feeds  sound 
and  indicating  light  (discontinuous)  "malfunction"  with  the  burn-out 
of  shoulder  sensing  element  of  measuring  bridge. 

Fundamental  technical  and  performance  data. 
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Environmental  parameters. 

temperature,  °C:.  iron  -10  to  *50. 

relative  humidity,  o/o:.  J0-80 

FOOTNOTE  ».  Sometimes  it  is  ail owed/ass used  to  98o/o.  ENDFOOTNOTE. 

atmospheric  pressure,  urn  ttg  (xN/m*)  :.  750*-30  (100*-4). 

The  time  of  continuous  operation  without  the  recharging  of  storage 
batteries/accumulators,  h,  is  not  less  ...  8. 

Signal  lag,  min  ...  1. 

Clearance,  mm:.  275x110x225. 

5.  5. 


Weight,  leg 


•  •  • 


D°C  '  7^ 180104 
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Pig.  8.  Indicator  piv-  1. 
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Instruient  is  calculated  to c  the  indication  of  the  A -ex plosive 

concentrations  of  the  following  coabustible  substances: 

Cl  Bm in— 

0,08-0,83 


'DAMUiutm 
(SiAiMTOH  .  . 


WlM.  % 

0.06-0,5  9  PacnopitTMk 


ByraMaem 
,  Bymnoaut 

CflMpT  .  . 

"Kcmoj 


Ti-i\ T 

0.04-0.38 

0.1-1. 1 


it1' 


0,09-0,85 

0.06-0,56 


P-4 .  0,08-0,83 

(Phmonw 

1*  848  ..  .  0,08-0,8 


f*  648 
i'l  l  Pua 

P-5 . 

U  OuibacHT-Na^ni 
/,.)  CoAaCHT-IUHeH- 
aoyrojbuui 
i(4  Tanya*  .  .  . 
■»'  VaOr-ciwpwr .  . 
t>  llwunrtKCMw 
(UdiMoawi  cnapT 


0,09-0,92 

0,07-0,65 


2,9-28,5  Mi/* 
0,07-0,66 
0,05-0,45 
0,06-0,46 
6.3-1 ,8 
0,1-1 ,3 


Key:  (1).  Indication  range  of  Voi.  ones  o/o.  (2).  Aaylacetate.  (3) 
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Acetona.  (4).  Gasoline,  (j)  .  flutyl  acetate.  (6).  Butyl  alcohol.  (7). 
Xylene.  (8).  Solvent.  (9).  Thinner.  (10).  Solvent  naphtha.  (11). 
Solvent-coal.  (12).  mg/t.  (11).  Toluene.  (14).  Mineral  spirits.  (15). 
Cyclohexanone.  (16).  Ethyl  alcohol.  (17).  Ethyl  cellosolV9. 

with  the  content  in  the  analysed  mixture  of  the  combustible 
gases  indicated,  vapors  and  their  mixtures  in  the  range  of 
concentrations  5-50o/o  NPV  the  indicator  puts  out  the  signal  of 
"concentration"  (uninterrupted  sound  signal  and  even  glow  of  signal 
lamp)  . 


2.4.  instruments  for  determining  combustible  vapors  and 

their  mixtures. 

The  instruments  of  tms  group  because  of  their  universality  make 
it  possible  to  determine  in  air  of  the  industrial  rooms  of  the 
concentration  of  a  large  guantity  of  different  combustible  gases, 
vapors  and  their  mixtures. 

Widest  application  for  these  purposes  found  those  described  in 
this  section  the  stationary  automatic  gas  analyzer  AW3001yf,  the 
signal  indicator  of  com&ustible  gases  SGG2M,  signal  indicator  SVK-3N1 
and  transferable  gas  analyzer  PGF2M1 . 
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To  this  group  of  instruments  should  be  also  related  transferable 
indicators  IVP-1  (see  below)  and  PIV-1,  described  in  *  2.3. 

Page  58. 

Automatic  stationary  gas  analy zer  A7/V300  1/7. 

Stria.ll'J 

Instrument  is  developed  and  is  released*  by  the  V^rusic^ 
plant  of  gas  analyzers. 

Designation/purpose.  Gas  analyzer  is  intended  for  the 
uninterrupted  automatic  determination  of  concentration  of  one  or  sun 
of  the  concentrations  of  several  combustible  substances  (gases  or 
vapors)  in  air  of  industrial  rooms  and  signaling  about  the 
achievement  of  two  prescriued/assigned  limits  of  the  measured  value. 

In  the  analyzed  mixture  simultaneously  there  can  be  vapors  (or 
gases)  one  or  several  comoustioie  substances  with  spontaneous 
ignition  temperature  not  above  500  °C  under  the  condition  for  the 
permanent  relationship/ratio  of  concentr ations  over  entire  range  of 
measurement.  In  the  measurement  of  the  content  of  several  substances 
in  the  analyzed  mixture  the  gas  analyzer  shows  the  sum  of  the 
concentrations  of  these  substances. 
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Operating  principle.  'fne  effect/action  of  gas  analyzer  is  based 
on  the  measurement  of  oxygen,  spent  during  the  combustion  of  gases  or 
vapors  of  the  combustible  substances,  which  are  contained  in  the 
analyzed  mixture.  For  measuring  oxygen  are  used  its  thermomagnetic 
properties,  in  terms  of  wnxch  it  considerably  differs  from  other 
gases . 


The  magnetic  susceptioilxt y  or  paramagnetic  gases  decreases  with 
the  increase  in  temperature.  Tne  molecules  of  gas,  are  been  located 
about  the  hot  body,  arranged/located  in  magnetic  field,  partially 
lose  their  magnetic  properties  and  are  pushed  out  of  the  magnetic 
field  more  by  "cold"  molecules.  The  temperature  of  "cold"  molecules 
is  raised  with  their  a pproxima txon/a pproach  to  hot  body,  and  they,  in 
turn,  are  pushed  out  of  magnetic  field  by  the  already  cooled 
molecules.  So  there  develop  tne  convection  currents  (thermomagnetic 
convection  or  "maqnetic  wind") ,  wnxch  call  a  change  in  the 
temperature  of  hot  body  (sensing  element).  The 

oscillations/vibrations  of  the  temperature  of  sensing  element  affect 
its  electrical  resistance  whose  value  characterizes  oxygen 
concentration  in  mixture,  wnicn  is  changed  in  dependence  on  a 
quantity  of  burnt  combustxole  substances. 
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In  gas  analyzer  is  applied  compensation-bridge  measuring 
circuit,  which  consists  of  two  unoalanced  bridges  -  worker  (made  on 
base  tharmomagnetic  metnoa) ,  through  which  is  passed  the  analyzed 
gaseous  mixture  before  and  after  the  furnace  of  combustion,  and 
comparative  (made  on  base  uetuod  of  heat  conductivity) ,  two 
contradictory  of  arm  of  which  are  rilled  with  air,  but  two  others  - 
by  mixture  50o/o  carbon  dioxide  and  50o/o  of  air. 

The  change  of  oxygen  concentration  in  mixture,  which  occurs  due 
to  the  combustion  of  the  analyzed  combustible  substances,  is 
converted  in  receiver  in  tne  voltage  of  alternating  current,  removed 
from  the  measuring  diagonals  of  these  bridges. 
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Pig.  9.  Gas  analyzer  of  AWJd0 1/7,  The  arrangement  of  units  and 
auxiliary  nodes  on  the  panel  of  the  gas  analyzer:  1  -  valve- 
change-over  switch;  2  -  filter-  control  room  with  the  choke/throttle; 
3  -  stimulus  of  the  flow  rate;  4  -  blocking  and  regulating 
valve/gate;  5  -  rotameter  witn  the  filter;  6  -  electron  indicating 
device;  7  -  furnace  of  the  combustion;  8  -  transformer;  9  -  sensor; 

10  -  valves/gates  of  the  cooler;  II  -  the  junction  box. 
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The  relation  of  two  voltages,  which  is  changed  in  dependence  on 
oxygen  concentration  in  tne  analyzed  gas  is  measured  by  the  electron 
indicating  device  whose  scale  is  graduated  in  g/m3  of  the  determined 
component  (or  their  sum) . 

Structural-assembling  performance.  Gas  analyzer  is  released  in 
the  general-purpose  (not  explosion-proof)  performance  and  has  a  blast 
shield  through  the  gas  circuit  ror  mixtures  to  the  category 
indicated.  Into  the  assembly  of  gas  analyzer  enter:  the  panel, 
sensor,  electron  indicating  device  EK-1,  furnace  of  combustion, 
transformer  with  signal  lamp,  cooler,  rotameter  with  filter,  valve- 
change-over  switch,  which  is  oiocxing  and  regulating  valve/gate, 
junction  box,  fire  wall  -  7  pieces,  filter  the  control  with 
choke/throttle,  stimulus  of  the  expenditure  PE-8,  voltage  regulator 
S-0,  09T. 

In  assembly  with  gas  analyzer  can  be  supplied  the  unit  of 
distributing  gas  RB-3  for  the  sampling  of  the  analyzed  mixture  of 
four  points  (rooms).  All  units  and  nodes  of  gas  analyzer  (with 
exception  of  voltage  regulator)  are  mounted  on  the 

general/common/total  panel  (Fig.  9),  intended  for  a  wall  mounting  on 
the  special  framework. 


Fundamental  technical  and  performance  data 
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Range  of  measurement:,  from  0  to  1.2o/o  of  the  volume  concentration, 
equivalent  to  the  mixture  or  uucane  with  air  l. 

FOOTNOTE  ».  Equivalent  mixture- mixture,  equivalent  according  to  its 
properties  (lying  at  the  oasis  of  the  method  of  measurement)  of  the 
analyzed  gaseous  mixture  with  the  appropriate  concentrations. 
ENDFOOTNOTE. 

Threshold  of  response,  Voi.  o/o  ...  ♦-0.05. 

Fundamental  error,  o/o  volumetric  concentration  of  butane  ...  0.0 8. 

Additional  errors  do  not  axceaa  the  following  values  (in  the  Vol.  o/o 
concentration  of  butane) : 

from  a  change  in  tne  expenditure  of  the  analyzed  mixture  for 

♦- 0.1  l/min  ...  ♦-0.06. 

from  a  change  in  the  pressure  of  the  analyzed  mixture  on  0.13 
kg/cm2  (12.75  kN/m2)  frcm  1  kg/cm2  (98  kN/m2)  ...  +-0.07. 

from  a  change  in  the  ambient  temperature  for  each  of  10  °C  in 
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without  the  unit  of  distrmutmg  gas  ...  64. 


with  the  unit  of  distnbatinj  gas  ...  82. 
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Mounting  conditions  and  mounting.  Gas  analyzer  must  be 
established/installed  in  explosion  proof  room  with  the  following 
environmental  parameters: 

temperature,  °C  ...  5-50. 

relative  humidity,  o/o  ...  to  80. 

Panel  with  the  units  of  gas  analyzer  is  not  recommended  to 
establish/install  near  the  'power!  u  i/thick  sources  of  variable 
electromagnetic  fields  (electric  motors,  transformers,  etc.) . 
External  gas  and  electrical  connections  are  assembled  in  accordance 
with  the  diagrams,  shown  in  Fig.  10  and  11. 

Stationary  automatic  signal  indicator  of  combustible  gases  SGG2M. 
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Instrument  is  developed  and  is  released  by  the  in  series 
experimental  design  office  or  automation  (OKBA)  . 

Designation/purpose.  Signal  indicator  is  intended  for 
determining  of  combustible  gases,  vapors  and  their  mixtures  in  air  of 
the  closed  rooms.  With  the  content  in  air  of  combustible  gas  (or 
vapor)  in  guantity  20o/o  or  lower  inflammability  limit  (NPV) 
operates/wears  the  signalling  device  of  instrument,  which  warns  about 
the  presence  of  the  dangerous  concentration  of  combustible  gas  (or 
vapor)  . 


♦ 

i 


Fig.  10.  Fig.  11. 


Fig.  10.  Gas  analyzer  HN30Q1H.  Diagram  of  external  gas  connections.  1 

-  valve/gate  being  blocking  and  regulating;  2  -  rotameter  with  the 
filter;  3  -  thermomagnetic  sensor;  4  -  valve/gate  the  change-over 
switch;  5  -  furnace  of  the  comoustion;  6  -  choke/throttle ;  7  - 
cooler;  8  -  stimulus  of  flow  rate. 

Fig.  11.  Gas  analyzer  flN3o01fl.  The  diagram  of  the  external  electrical 
connections;  1  -  voltage  regulator;  2  -  stimulus  of  the  flow  rate;  3 

-  sensor;  4  -  electron  indicating  device;  5  -  transformer;  6  - 
furnace  of  the  combustion;  I  -  to  signalling  device. 
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With  the  smaller  concentration  of  combustible  substances  (less  than 
20o/o  NPV)  the  instrument  worxs  as  indicator. 

Operating  principle.  Tne  affect/action  of  instrument  is  based  on 
the  deter eination  of  the  neat  of  combustion  of  combustible  gases  and 
vapor  on  the  catalytically  active  platinum  spiral,  which  is  one  of 
the  arms  (by  worker)  of  tne  unbalanced  measuring  bridge.  In  transit 
through  the  sensor  of  signal  indicator  the  containing  in  air 
determined  component  (comoustiule  gas  or  vapor)  burns  on  working 
shoulder  element /cell.  In  tnis  case  the  temperature  of  platinum 
spiral  is  raised,  and  its  resistor/resistance  is  increased,  as  a 
result  of  which  is  disturbed  bridge  balance.  In  the  measuring 
diagonal  of  bridge  appears  t/ne  current,  proportional  in  the  value  of 
the  concentration  of  the  determined  component.  Electric  signal  from 
measuring  bridge  is  supplied  to  secondary  instrument. 

Structural-assembling  performance.  Into  the  assembly  of  signal 
indicator  enter:  the  sensor,  the  unit  of  electric  power  supply,  a 
secondary  instrument  of  tne  type  EPV2-11A,  filter  FEB-1  (for  the 
instruments,  calibrated  to  leaued  gasoline) .  Signal  indicator  can  be 
additionally  completed  by  the  gas  suction  device  of  the  type  VEZh 
(air  removal  jet)  and  by  the  panel  of  gas  supply  PPG-1. 
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Pig.  12.  Unit  of  the  sensor  of  signal  indicator  SGG2N  on  wall.  1  - 
panel  the  panel  small/miniature ;  2  -  sensor;  3  -  control  panel  PDU-A; 
4  -  rotameter  RS-3A;  5  -  filter  of  air  FV-10. 


The  sensor  of  signal  indicator  SGG2M  has  the 

explosive-impenetrable  performance.  Depending  on  category  and  group 
of  the  explosion  hazard  of  the  determined  components  the  sensor  is 
released  in  three  modifications;  SGG2M  -V2B,  SGG2M  -V3G,  SGG2M  -V4B. 
The  modifications  of  the  sensor  differ  from  one  another  only  by  the 
width  of  the  slits  of  explosion-resistant  devices. 


The  sensor  of  signal  indicator  is  assembled  on  the  special  panel 
which  with  the  aid  of  ftaaeworx  is  fastened  to  wall  (Fig.  12).  The 
unit  of  electric  power  supply  is  prepared  with  dust-  and 
spatterpr oof .  According  to  tne  degree  of  explosion- proof  character 
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the  unit  of  electric  power  supply  and  secondary  instrument  are  made 
in  the  general-purpose  (not  explosion-proof)  performance  and  are 
intended  for  an  attendant  mounting. 

Fundamental  technical  and  performance  data. 

Fundamental  error,  o/o  from  signal  concentration  1  ...  *5  -10. 

FOOTNOTE  *.  For  acetic  acid  fundamental  error  is  from  «-5  to  -20o/o. 
ENDFOOTNOTE. 

Parameters  of  analyzed  mixture; 

temperature,  °C  ...  from  -10  to  40. 

relative  humidity,  o/o  ...  40-80. 

rarefaction/evacuation  (in  gas-bleeding  tube),  mm  H2o  (N/m2)  , 
not  less  ...  5  (50)  . 

flow  rate,  1/h  ...  12-20. 

Threshold  of  response,  o/o  from  signal  concentration  ...  10. 
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Signal  lag  (without  taking  into  account  time  lag  due  to  *he 
gas-feeding  line) ,  s 

for  air-steam  mixtures,  is  not  more  than  ...  50. 

for  gas-air  mixtures,  it  is  not  more  than  ...  30. 

The  power  of  the  signalling  device 

on  direct  current  witn  voltage  to  220  V  with  inductive  load  2 
Hz,  W ,  is  not  more  than  ...  50. 

on  alternating  current  with  voltage  220  V,  W,  it  is  not  more 
than  ...  500. 

Supply  voltage  at  the  frequency  of  50  Hz,  V  ...  220. 

Required  power,  H,  not  more  tnan  ...  100. 

Clearance,  mm 

sensor  ...  302x188x128. 

the  unit  of  electric  power  supply  ...  402x286x260. 
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secondary  instrument  ...  457x332x235. 

Height,  kg 

sensor  ...  3,  4. 

the  unit  of  electric  power  supply  ...  7. 

secondary  instrument  ...  25. 

Page  65. 

Instrument  switches  on  signal  upon  reaching  of  the  so-called 
signal  concentrations  (20o/o  of  NPV)  of  the  following  components  (in 
the  vol.  ones  o/o)  : 
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OT2M-B2S 

(i)Mttw .  1,0 

rtfTponaa .  0,5 

^flpomuea .  0,4 

r^Bjmu«a .  0,32 

^McnuoaeA  cnapr  .  .  1,1 

ti‘)!&njtoBv&  cnapr .  .  .  0,6 

,/VByT>wo»ufl  cnapr  .  .  0,39 

{vHsonponiuioewd  cnapr  0,5 

/(7>Bea304  .  0,22 

tlQToJiyoA .  0,3 

is/jCtapoji .  0,22 

^itUonpomuieHOtHaoA  .  0,12 

,jsA*‘4“M*T'ucnipoj!  0,16 
0.3 

t ^/UaxjiorexcaaoH  .  .  .  0,19 

0,)HaTpiu  aapanoaol  me- 

aoTM .  0,65 

a^McrajuapRjiaT  ...  0,19 

f3sf»nuuueTaT .  0,44 

r^jPacraoparejm  xariorr- 
aoro  mu  (To* you, 
aurroa  ■  Oynuaue- 

^.tSTT*  0,30 


OT2M.B3T 

(ii  Koacoaui  rai . 0,0 

fvOnuaa . 0,0 

w Onaca  mum . 0,6 

^ilMlMNIU . 0,3 

^/Aamuoauft  sjmp  ....  0,4 

^’BuKK/iaueraT . 0,5 

ptfiynuiaxpiuuT . 0,18 

>V5«h3mh  B-70 . 0,2 

d^StH3un  6-91/115  ....  0,2 

(-T^BeiuaH  <Kanouia>  .  .  .  .  7,7  m/4//j,  , 

r.U>KepocitH  T-l . 20  au/a  5 

(i*JAueTOH . 0,4 

/■i;UHioioreKcaH . 0,26 

/jv>UHKjior«KcaH(Mi . 0,25 

cJ^uctmmwhx . 0,73 

Caeca  muoaoro  cnapTa 

a  rojiyoaa . 0,32 

^jyKcycaaa  ancuora  .  .  ,  1,2* 

CTT2M-B4B 

^Boaopo M . 0,8 

^TAmenuu . 0,5 


Key:  (1).  Methane.  (2).  C one  ^as.  (3).  Propane.  (4).  Ethylene.  (5). 
Propylene.  (6).  Ethylene  oxide.  ( /)  .  Butylene.  (8).  Divinyl.  (9). 
Methyl  alcohol.  (10).  Dietnyl  ether.  (11).  Ethyl  alcohol.  (12).  Vinyl 

acetate.  (13).  Butyl  alconol.  il4).  B ut ylacrylate.  (15).  Isopropyl 
alcohol.  (16).  Gasoline.  (17).  Benzene.  (18).  Toluene.  (19).  Gasoline 
losVa..  (20).  (21).  Styrene.  (22).  Kerosene  T-1.  (23). 

^sopropylene  benzene.  (24).  Acetone.  (25).  Alpha  methyl  styrol.  (2f>). 

Cyclohexane.  (27).  Sylvan.  (28).  Cyclohexanol.  (29).  Cyclohexanone. 
(30).  Acetaldehyde.  (31).  Nitrile  of  acrylic  acid.  (32).  Mixture  of 
ethyl  alcohol  and  toluene.  (33).  Methylacrylate.  (34).  Acetic  acid 


•  •  • 
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FOOTNOTE  ».  4 Oo/o  of  lower  inflammability  limit.  ENDFOOTNOTE. 

(35).  6thyl  acetate.  (36).  Solvents  of  magnetic  varnish  (toluene, 
acetone  and  butyl  acetate  in  ratio.  (37).  Hydrogen.  (38).  Acetylene. 

Signal  indicator  calibrates  itself  by  producer  to  one  of 
enumerated  combustible  vapor  ana  gases  or  to  the  mixture,  which  has 
the  permanent  relationship/ratio  or  components  l. 

FOOTNOTE  i.  In  work  [19]  A.  1.  Kvasov  recommends  the  procedure  of 
calibration  and  testinq  or  a  signal  indicator  of  the  type  SGG2M, 
which  makes  it  possible  to  use  it  tor  the  monitoring  of  air  of 
industrial  rooms,  of  the  containing  the  mixture  several  combustible 
vapors  (or  gases)  with  tha  arbitrarily  changing  in  time 
relationship/ratio  of  components.  The  proposed  procedure  of 
calibration  does  not  reguire  ru  tue  majority  of  the  cases  of  complex 
equipment,  high  qualification  or  the  specialists  and  can  be  realized 
(with  sufficient  for  practical  targets  accuracy)  by  any  enterprise, 
which  contains  laboratory  of  KIP.  ENDFOOTNOTE. 

Mounting  conditions  and  mounting.  The  sensor  of  signal  indicator 
(any  of  the  modifications)  is  established  either  directly  in  the  room 
where  is  possible  the  onset  or  the  dangerously  explosive 
concentrations  of  combustible  gases  and  vapors  (see  Table  1),  or  it 
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is  connected  with  this  room  oy  the  gas-feeding  comm  unication . 

Page  66. 

Signal  indicator  normally  worxs  in  the  following  environmental 
parameters: 

temperature,  °C  ...  from  -10  to  40. 

relative  humidity,  o/o  ...  aO. 

atmospheric  pressure,  mm  dy  (xN/m2)  ...  750*~30  (100+-U). 

Is  not  a llo we 1/assumed  tne  setting  up  of  sensor  in  the  strongly 
dusty  rooms  and  in  the  rooms,  wmcn  contain  vapors  of  acids  and 
alkalis.  Por  th®  work  or  signal  indicator  is  necessary  the  main  line 
of  the  compressed  air  vita  pressure  2-10  kg/cm2.  Tne  unit  of  electric 
power  supply  and  secondary  instrument  are  established/installad  in 
nonexplosive  room.  The  mounting  or  the  external  gas  and  electrical 
connections  of  signal  indicator  is  produced  in  accordance  with  the 
diagrams,  given  in  Pig.  1J  aau  14.  The  distance  between  sensor  and 
unit  of  electric  power  supply  must  not  exceed  80  m. 
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Pig.  13.  Signal  indicator  SGG2H.  Diagram  of  external  gas  connections. 
1  -  air  ejector;  2  -  sensor;  3  -  rotameter;  4  -  control  panel;  5  - 
»al»e/gate;  6  -  filter  ot  the  air;  7  -  panel  of  the  sensor;  I  - 
discharge/break  in  the  atmospnere;  II  -  analyzed  gaseous  mixture;  III 
-  compressed  air. 

Pig.  14.  Signal  indicator  SoGEtt.  Diagram  of  external  electrical 
connections.  1  -  sensor;  i  -  power  supply  unit;  3  -  secondary 
instrument;  I  -  chain  of  tne  emergency  signal;  II  -  chain  of  alarm 
signa 1. 
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Stationary  automatic  signal  indicator  SVK-3N1. 

Instrument  is  developed  uy  tne  experimental  design  office  of 
automation  (0  KBA )  and  since  197  1  is  released  ty  the  in  series 
Smolensk  plant  of  the  means  ox  automation. 

Desiqnation/pur po se.  Signal  indicator  is  intended  for 
uninterrupted  automatic  determination  and  signaling  about  presence  in 
air  of  the  closed  rocms  cx  the  pre-explosive  concentrations  cf 
combustible  gases.,  vapors  and  taeir  mixtures.  With  the  concentration 
of  the  defined  component  or  less  tnan  alarm  works  as  indicator. 

Operating  principle.  The  eirect/act ion  of  instrument  is  based  on 
the  determination  of  the  tnermal  effect  of  the  reaction  of  oxidation 
(combustion)  of  combustible  substances  on  catalytically  active  oxide 
of  aluminum.  As  a  result  or  this  on  the  platinum  spiral,  wound  on 
small  cylinder  from  oxide  of  aluminum,  is  separated/liberated  an 
additional  quantity  of  heat,  tne  resistor/resistance  of  spiral  is 
increased  also  in  the  measuring  diagonal  of  bridge  appears  the 
potential  difference  whose  value  is  proportional  to  the  concentration 
of  the  determined  component. 
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Fig.  15.  Sensor  (1)  and  unit  or  electric  power  supply  (2)  of  signal 
indicator  svk-3"11. 

Page  68. 

According  to  the  scale  of  tne  measuring  instrument,  built  in  into  the 
unit  of  electric  power  supply,  they  visually  control  a  change  of  the 
concentration  of  the  determined  component  in  the  site  of  installation 
of  sensor  to  the  moinent/torgue  of  delivering  the  signal 
"concentration". 

Structural- asse mbling  parr  or nance.  Signal  indicator  (Fig.  15) 
consists  of  two  units:  sensor  unit  (sensor,  rotameter  RS-J8,  air 
removal  let  VEZh-2,  filter  of  air  r’V-10,  pressure  reducer  RDV-5M)  and 
unit  of  electric  power  supply.  All  nodes  of  the  sensor  unit  are 
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mounted  on  special  panel,  which  with  the  aid  of  brackets  is  fastened 
to  the  wall  (it  is  analogous  witn  instrument  SGG2M) .  The  sensor  of 
signal  indicator  has  explosion-inpenetrable  performance  V3G-V4A 
( V3T4-V4aT 1-V) .  The  unit  or  electric  power  supply  is  mounted  on  box 
type  chassis/landing  gear  witn  tne  front/leading  panel,  on  which  are 
arranged/located  the  control  kncos  and  measuring  instrument.  The  unit 
of  electric  power  supply  nas  the  general-purpose  (not 
explosion-proof)  performance  anu  is  intended  for  an  attendant 
mounting.  Signal  indicator  is  eguipped  with  the  device,  signalling 
"malfunction"  with  the  burn-out  of  sensing  element  or  the  break  of 
the  feed  circuit  of  sensor. 

Fundamental  technical  and  performance  data. 

Parameters  of  the  analyzed  mixture 

temperature,  °C  ...  5-4 0. 

relative  humidity,  o/o  ...  30-90. 

atmospheric  pressure,  mm  Hg  (xN/tn2)  ...  650-780. 


flow  rate,  1/h 


16  +  -1.5 
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ps“  ft$ 


Signal  lag,  s  ...  30. 

Supply  voltage  at  the  frequency  on  50  Hz,  V  ...  220. 

Required  power,  W  ...  50. 

Clearance,  am 

sensor  unit  ...  285x225x240. 

the  unit  of  electric  power  supply  ...  332x160x275. 

Height,  kg 

sensor  unit  ...  6 . 

the  unit  of  electric  power  supply  ...  8. 

Signal  indicator  puts  out  signal  "concentration”  upon  reaching 
at  the  analyzed  mixture  or  the  signal  concentration  of  the  determined 
component,  which  lies  in  cne  range  5- 50o/o  NPV. 
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Instrument  SVK-3M1  supplies  impu lse/moaent um/pulse  on  the  start 
of  signalling  device  at  tne  following  values  of  the  concentrations 
(in  the  Vol.  ones  o/o)  of  the  determined  components: 


u) AKpHjiOHHTpHji  .  .  0,15—1,6  ^'KokcobuA  ra3  .  .  0,2— 2,2 

^AKponeKH  ....  0,15—1,4  /v>Kchjio/i .  0,06—0,55 


/7/AmhjiobuA  cnnpr  .  0,06—0,6  rtVMeTH^iKpiuaT  .  .  0,06—0,6 

^(AueTaauaerHA  .  .  0,2—2  ^Menuiaab  ....  0,15—1,48 

(-//lAueTHJieu  ....  0,13—1,25  (^rnutiuuH  .  .  .  .  0,25—2,45 

.^Auctoh .  0,1— 1,1  (4i MenwaueTar  .  .  .  0,18—1,8 

,<5]CeH3Hu  A-66  .  .  .  0,04 — 0,38  rilMtTHJiueTa xpujiar  .  0,08 — 0,75 

|Beii3HH  A-72  .  .  ,  0,07 — 0,73  ^MeTtuoBufi  cnupT  •  0,3 — 3 

iBemuii  B-70  .  .  .  0,04 — 0,39  ^MeTH^tpopMHaT  .  .  0,2— 2,2 

lBe«3HH  B-95/130  .  0,05 — 0,49  /A^MeTH.nyrH.'iKeTon  .  0,1—0.95 

,jDBeH3HH  «Kajiouiai  .  0,05—0,55  rt/'OxHCb  yr-nepoaa  0,63—6,25 

(22)BeH30Ji .  0,07—0,7  r^OkHCb  -muieHa  .  .  0,15—1,5 

fflpyraH .  0,1 — 0,9  tfsnemaH .  0,08—0,75 

AwBynuianerar  .  .  .  0,1— 1,1  (^TlponaH .  0,1—1,05 

^(ByTiuieH .  0,08—0,8  /^XlponvunaueTaT  .  .  0,09—0,9 

(jejByTiuioBbift  cnapr  .  0,09—0,85  /JillponHaeH  ....  0,1— 1,1 

/5i)BHHHJiaueTaT  .  .  .  0,13— 1 ,25  ^flponHJiOBhift  cnHpT  0,1—1,05 

f?y)Boflopofl .  0,2—2  /')'.iriponH^(popMHaT  .  0,12 — 1,18 

^BoaBHoft  ra3  .  .  .  0,3—3  /?V/CKHnHaap  ....  0,04—0,4 

/JiWreKcaH .  0,06—0,6  ' ^.‘CoAbBeHT-kaMeHHO*  s 

(VtirerrraH .  0,06— 0 .55  yrom»HWfi  .  .  .  2,9—28 

.  0,1—1  (<fi)  CoAbBciiT-Haln-a  .  .  0,07—0,65 

yjjUmnonporouioBuA  oti/llonyon .  0,07—0,65 

34>hP  ......  0,07—0,7  ^O/TorumBo  T-l  .  .  .  0,05 — 0.45’ 

^flHMeTHAAHOKcaH  .  0,1—0,96  rV7/TpHMeTtwiKap6HH0A  0,28—2,75 

^JttHOKCaH .  0,09—0,93  <wJTpn3mraMHii  .  .  .  0,08—0,75 

(•e,flM3THjiaMHH  .  .  .  0,1— 1,1  TS'/WafiT-cmipHT  .  .  .  0,07—0,7 

^HMSTHJioBbifl  *}>Hp  0,09— 0,85  /y5jyKcycHa»  KHCJiOTa  0,17—1,65 

^y;Hao6yTaH  ....  0,09—0,9  /iTW>yp<}>ypo;i  ....  0,09—0,9 

^^laoeyTuaeH  .  .  .  0,09 — 0,9  ^IfmtjioreKcaH  .  .  .  0,06—0,6 

^aoOymnoBuA  ,PJ9t3H .  0 , 1 5—1 ,45 

.  crrnpT .  0,09—0,9  '<c;3riMaueTaT  .  .  .  .  0,18—1,75 

W M3oneHTaH  .  .  .  .  0,07— 0,65(^7&nweH .  0,15—1,5 

f637,H3onpeH .  0,09— 0,85  (W&thjiobuS  cnnpT  .  0,18—1,8 

^gHaonpomuioauA 

cnHpr .  0,1—1 


Key:  (1).  Acrylonitrile.  (2).  CoKe  gas.  (3).  Acrolein.  (4).  Xylene. 
(5).  Allyl  alcohol.  (6).  rfetnane.  (7).  Amyl  alcohol.  (8). 
Methylacrylate.  (9).  Acetaldeny de.  (10).  Methylal.  (11).  Acetylene. 
(12).  Methylamine.  (13).  Acetone.  (14).  Methyl  acetate.  (15). 
Gasoline.  (18).  Met h yl metnacr yl ate .  (17)  .  Methyl  alcohol.  (18). 
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Hethy If ormate.  (19).  Methyletny  lxetone.  (20).  Gasoline  "  K+iesk*.". 

(21).  Carbon  monoxide.  (22).  Benzene.  (23).  Ethylene  oxide.  (24). 
Butane.  (25).  Pentane.  (2o)  .  Butyl  acetate.  (27).  Propane.  (28). 
Butylene.  (29).  Propylacetate.  (30).  Butyl  alcohol.  (31).  Propylene. 
(32).  Vinyl  acetate.  (33).  Propyl  alcohol.  (34).  Hydrogen.  (35). 
propy If ormat.  (36).  Mater  gas.  (37).  Turpentine.  (38) .n-Hexane. 

(39).  Solvent-coal.  (39a).  iag/1.  (40).  Heptane.  (41).  Divinyl.  (42). 
Solvent  naphtha.  (43).  Diisopropyi  ether.  (44).  Toluene.  (45). 
Fuel/propellant  T-1.  (46).  Dioetny ldioxa  ne.  (47).  -frieeth ylcarbinol. 

(48).  Dioxane.  (49).  Triethylanina.  (50).  Diethylamine.  (51). 
Mhite-sprit.  (52).  Dietnyl  ether.  (53).  Acetic  acid.  (54).  Isobutane. 
(55).  Furfural.  (56).  Isooutylene.  (57).  Cyclohexane.  (58).  Isobutyl 
alcohol.  (59).  Ethane.  (60).  Ethylacetate.  (61).  Isopentane.  (62). 
Ethylene.  (63)  .  Isoprene.  (b4)  .  Ethyl  alcohol.  (65)  .  Isopropyl 
alcohol. 

Signal  indicator  is  calibrated  on  the  equivalent  mixture  of  hydrogen 
in  by  air.  Upon  request  it  can  calibrate  itself  according  to  any 
other  substance,  indicated  above. 

Mounting  conditions  and  mounting,  sensor  unit  is  established 


j 


directly  in  the  room  where  it  is  necessary  to  control  the 
pre-explosive  concentrations  or  combustible  gases,  vapors  and  their 
mixtures  in  air  (see  pg.  89)  . 
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ftt. 


Signal  indicator  normally  works  in  the  following  environmental 


parameters: 


temperature,  °c  ...  5-40. 


relative  humidity,  o/o  ...  J0-90. 


atmospheric  pressure,  11  ij  (kN/rn*)  ...  600-800  (80-106) 


Page  70. 


The  unit  of  electric  power  supply  is  established  in  explosion 
proof  room.  Maximum  distance  from  sensor  unit  to  the  unit  of  electric 
power  supply  must  not  exceed  500  m.  The  binding  of  the  gas  schematic 
of  sensor  unit  is  produced  in  accordance  with  the  diagram, 
represented  in  Fig.  16.  External  electrical  connections  from  sensor 
unit  to  the  unit  of  the  electric  power  supply  of  arranged  according 
to  the  diagram,  represented  in  Fig.  17. 


i 
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Fig.  16.  Signal  indicator  SVK-JH1.  Diagram  of  external  gas 
connections.  1  -  filter;  2  -  pressure  reducer;  3  -  air  removal  jet;  4 
-  rotameter;  5  -  sensor;  6  -  sampling  funnel. 


Pig.  17.  Signal  indicator  SVK-JM1.  Diagram  of  external  electrical 
connections.  1  -  unit  or  tne  electric  power  supply;  2  -  sensor  unit; 
I  -  to  system,  signaling  and  protection. 
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Transferable  gas  analyzer  PGF2M1. 


Instrument  (Fig.  Id)  is  developed  and  is  released  by  the  in 


series  experimental  design  oitrce  of  automation  (OK  BA) . 


Pig.  18.  Gas  analyzer  EGF2H1 


Page  72. 

Structural-assembling  performance.  Depending  on  the  degree  of 
explosion-proof  character  tne  instrument  is  made  in  the  following 
modifications  which  are  caused  oy  category  and  group  of  the  explosion 

hazard  of  the  determined  components: 

nr«D2Ml  (i>  O&ucnpoMuuuKHHoe  Hcncwiiiemtt 

HIA 

nr<P2Ml— ■■  -  (BI  n-H,  B)  ^HcKpoCesoiuciwe  Kcno/iiicKKe  co 

•'  UpUBOIIClipOltUUMMUMH  MB- 

MBHT8MH 

*0:" 

MIA 

Key:  (1).  Genera  1- purpose  performance.  (2).  methane.  (J)  .  Sparkproof 
performance  with  explosiou-inpenetrable  elements/cells.  (4).  sulfur 
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ether.  (5).  W.  (6).  nydrogen. 

The  modifications  of  tae  instrument  it  is 
structural/constructural  of  differ  between  themselves  only  by  the 
width  of  the  slit  of  explosion-resistant  devices.  Into  the  assembly 
of  gas  analyzer  enter:  the  gas  analyzer  PGF2M  1  (one  of  the 
modifications),  filter  gas,  filter  FEB  (only  for  the  instruments  of 
those  calibrated  to  leaded  gasoline)  . 

Gas  analyzer  is  placed  in  plastic  housing  with  the 
hinged/reversible  cover/cap  under  which  on  panel  are  arranged/located 
the  control  knobs  and  indicating  device.  On  housing  is  attached  the 
belt  for  the  transference  of  instrument. 

Fundamental  technical  and  performance  data. 

Environmental  parameters. 

temperature,  °C  ...  from  - iQ  to  40. 

relative  humidity,  o/o  ...  to  80. 

Threshold  of  response,  o/o  from  tne  lower  limit  of  measured 


concentrations 


50 
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Tine  lag  of  readings  of  gas  analyzer,  s  ...  30-40. 

Voltage  of  supply  (from  dry  catteries  of  the  type  KBS-L-0.5),  V  ... 

3,  7. 

Clearance,  mm  ...  204x131x100. 

Weight,  kg  ...  3. 

The  enumeration  of  tne  determined  components,  the  ranges  of  the 
measurement  of  their  concentrations  and  the  permissible  errors  of 
measurement  are  shown  in  Taole  3. 

During  the  evaluation/estimate  of  the  degree  of  the  explosion 
hazard  gas-  or  steam-air  medium  frequently  appears  need  in  the 
determination  of  the  concentrations  of  combustible  substances  in  the 
range  of  the  upper  limit  of  explodabilit y.  In  this  respect  definite 
interest  is  of  the  developed  oy  engineers  V.  K .  Kovalev  and  V.  I. 
Gol'shteyn  [20]  method  of  measurement  of  the  concentrations  of  vapors 
of  gasoline  of  above  80  mg/L,  with  the  utilization  of  a  gas  analyzer 
PGF2H 1  -  IZG/ ethyl  ether. 


I 
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An  error  of  Measurement  or  tne  concentrations  of  vapors  of  gasoline 
in  the  range  30-600  tng/1.  in  tuis  manner  does  not  exceed  ♦  - 10  mg/Z. 

As  a  result  earned  out  u  1  Knarkov  branch  of  OK3A  of  vorx  [21] 
it  is  explained  that  gas  analyzer  PGF2ML  -  IZG/ethyl  ether/ester  can 
be  used  for  determination  in  air  or  the  industrial  rooms  of  benzene, 
and  also  mixtures:  by  a lcunol- acetone  in  relationship/ratio  6:1  an  i 
alcohol-  xylol  in  re  la t lousu i ^/ra 1 10  3:1  without  any  remodellings  and 
additional  calibrations  ct  instrument. 
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Table  3.  Characteristic  or  the  aoaif icat ions  of  instrument  PGF2M1. 


/  h> 

n*2MM«taM 

«■' ) 

rd) 

■•pauuo- 

norpClIINOrTt, 

urun 

Aianuovi 

<xs«w.  % 

o6\*m*.  % 

nr<i>2Mi-Hi  a 


M«t*m 

I 

0.37-1,2 

1  ±0.15 

11 

1 ,2—4,2 

1  ±0.5 

nr<t>  2M  i-  h  3  r 

n  •  nponiN 

0,1— 0,4 

±0,1 

I! 

0. 4-2,0 

±0,3 

•,,3nweii 

1 

0,05—0,25 

±0,05 

0,25-2,0 

±0,25 

x  3nutoeuA  cnHpt 

1 

0,2-0,65 

±0,15 

*{ 

0,65—3,7 

±0,5 

1  HjBTKAOeblt  XptCp 

0,08—0,4 

±0,05 

11 

0,4-2. 2  . 

±0.2 

j  Be«3>u  B-70 

1 

2,5-12,5 

±2  Mil*  '  3 

12,5 — 80  hu/a 

±  12,5  tu/ji-l 

a  3numpoBaHHkift  Och- 

1 

2,5-12.5 

±2  jus /a 

jmm  5-95/130 

12,5-80  ju/4  ; 

±  12  Mi/A,  ■ 

a-  Kokcoaui  rmi 

1 

0,2— 1,0 

±0,1  L 

11 

1.0— 4,0 

±0,5 

(IpoaiueH 

1 

0,06—0,3 

±0.05 

11 

0.3-1, 7 

±0,25 

Menuioaua  cnnpi 

1 

0,35-1.1 

±0,2 

11 

1.1-5, 5 

±1.0 

nr<P2M  1  -H4  A 

Boaopoa  | 

1 

0,2— 0.6 

±0.1 

1 

11 

0,6-3, 7 

±0.5 

‘  nr*2M 

(■opm«4h*o«  ■  c  a  0  a  He  h  He)r/ 

*  toUMO  T-l  I 

>  1 

0—40  au/a  C  1 

±10  au/aC 7 

Key:  (a).  Determine!  conpoueiic.  to)  .  Position  of  band  selector,  (c) 
Karnes  of  »ea  suremen  t ,  vex,  o/o.  (a),  Error,  Vol.  o/o.  (1)  .  Methane 
(2).  Propane.  (  !)  .  Ethylene.  (4;.  tthyl  alcohol.  (5).  Diethyl  ether 
(h)  .  Gasoline  B- 70.  (7).  *i/\.  (6)  .  Leaded  gasoline  B-lB/liO.  (9). 

Cote  las.  (10).  Propylene.  4 1  1  >  «  Methyl  alcohol.  (12).  Hydrogen. 
(1)).  PGP2M  (normal  p» r 1 cr ma nce>  *. 
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Are  given  below  the  concentrations  of  the 
depending  on  the  readings  and  position  of  band 


It) 

Onpe.iejiMMbiS 

KOHnOHCHt  (CMCCb) 

( 

rJo-noweme 

neprK.ito- 

AitanaaoHOB 

1 

fleji',Hnw  iuKi.mii  np*«fiopa 

■  COOTB-  TCTByK>m»n  KOH- 

ueHTpiuHn  (b  o6vex.%) 

2  3  4  5 

t*> 

norpetn- 

HOCTb 
H3Mt  (*«'<«, 
OC-bCMH.% 

EeiuoJi  ’ 

I  0.05 

II  0.25 

0,10 

0,50 

0,15 

0,75 

0,20 

1,00 

0.25 

1,25 

±0,05 

±0,26 

CnHpToaueTOiiouaH 
CMCCb  It'S 

I  0.10 

II  0.48 

0,19 

0.95 

0,29 

1,43 

0,38 

1,90 

0,48 

2,38 

±0,15 

±0.55 

CnHpTOKCKJiOJiooaii 
cwecb  (?/ 

I  0.10 
II  0,48 

0,19 

0,95 

0,29 

1,43 

0,38 

1,90 

0.48 

2,38 

±0,015 

±0,55 

Key:  (1).  Determined 

com 

pouent 

(mixture) . 

selector.  (3).  Scale  divisions  cf  instrument  an 
concentration  (in  vol.  o/o).,  (4).  Error  of 

o/o.  (5) .  Benzene.  (6) .  Alcohol-acetone  mixture 
mixture. 


determined  components 
selector: 


Position  of  band 
d  corresponding 
measurement,  Vol., 

.  (7) .  alcohol-xylol 


Gas  analyzer  calibrates  itselr  by  producer  to  one  of  the 
components  pointed  out  above.  In  instrument  are  provided  for  two 
limits  of  measurement.  Fcr  the  translation/conversion  of  instrument 
from  one  limit  of  measurement  tc  another  is  a  change-over  switch. 


Transferable  indicator  IVP-1 
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Instrument  (Fig.  19)  is  developed  by  the  experimental  design 
office  of  automation  (OKfcA)  . 


Designation/purpose.  Indicator  is  intended  for  the  incidental 
indication  of  the  pr e- ex  plosive  concentrations  of  combustible  gases, 
vapors  and  their  mixtures  in  air  or  industrial  rooms  and  in  the 
closed  capacitance. 


Operating  principle,  fhe  errect/act ion  of  instrument  is  based  on 
the  thermochemical  methca  ot  tue  analysis  (see  "Operating  principle" 
of  indicator  IVK-1). 


Fig.  19.  Indicator  IVP-1  (trout  pauel) . 

Key:  (1).  Incandescence,  41).  Input.  (3).  Output.  (4).  Vkl. 

Page  7  5. 

Structural-assembling  pert cr mance.  instrument  has  sparkproof 
performance  with  the  e  xplosi  va-iiapenetra  ble  elements/cells;  the  index 
of  blast  shield  IZG-I4A  (V3T4- V  4aT  1-1 ,  V)«.  Indicator  consists  of  the 
sensor  unit,  of  rubber  oulo,  measuring  instrument  and  supply  of  power 
which  are  mounted  in  plastic  nousing. 

In  the  lower  part  of  tne  ncusing  of  indicator  is  provided  for 
the  section  for  the  power  supply,  which  consists  of  three 
series-connected  batteries  of  type  373  "Mars".  There  also  it  cut 
off  for  storing  the  bulb,  wnicn  is  solidly  connected  with  sensor 
unit. 

Indicator  is  equipped  with  tne  filter  FEB,  which  is  used  in  the 


DOC 


79180105 


FACE 


case  of  the  content  in  the*  analyzed  mixture  of  sulfides  and  leaded 
gasolines  (tetraethyl  lead)  in  a  quantity  to  1  rag /i . 


Fundamental  technical  and  perrormance  data. 


Environmental  parameters 


temperature,  °C  ...  from  -20  to  50 


relative  humidity,  o/o  ...  30-80  1 


atmospheric  pressure,  ma  rig  (xN/m2)  ...  620-820  (33-10 8) 


Time  lag  of  readings  of  indicator,  s  ...  1-2. 


Clearance,  ram  ...  204x8 0x122. 


He ight,  kg  . . .  3. 


FOOTNOTE  *.  Sometimes  it  is  ail oweu/assu med  to  9 8o/o.  ENDPOQTNOTE. 


Instrument  indexes/identnies  the  pre-explosive  concentrations 


(in  Vol.  o/o) 


ranges: 


cf  combustible  substances  in  the  following 


mm 


M»*r  -  ■ 
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Anyi  alcohol  ...  0. 13-1.25. 


Acrolein  ...  0.15-1.4. 


Acrylonitrile  ...  0.15-1.5. 


Acetone  ...  0. 1-1.1. 


Acetaldehyde  ...  0.2-2. 


Butane  ...  0.  1-0. 9. 


Butylene  ...  0.08-0.8. 


Gasoline  B-70  ...  0.04-0.09. 


Gasoline  B-95/130  ...  0.05-0.49. 


Gasoline  A-72  ...  0.07-0.73. 


Gasoline  A-66  ...  0.04-0.38. 
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Gasoline  ’'Kalosh^  ...  0.C5-U.55. 


Benzene  ...  0.07-0.7. 


Butyl  alcohol  ...  0.09-0.85. 


Hydrogen  ...  0. 2-1.6. 


Vinyl  acetate  ...  0.13-1.25. 


Hater  gas  ...  0.3  -3  . 


Heptane  ...  0.06-0.55. 


n-Hexane  ...  0.06-0.6. 


Di vinyl  ...  0.1-1. 


Diethyl  ether  ...  0.09-0.85. 


fliethyl  ether/ester  ...  0.07-0.7. 


Dioxa  ne 


0.09-0.93 
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Diethylamine  ...  0.1-1.  1. 


j^imethyldioxane  ...  0.1-0.  *6. 


Isobutylene  ...  0.09-0.9. 


Isobutane  ...  0.09-0.9. 


Isoprene  ...  0.09-0.9. 


Isopentane  ...  0.07-0.65. 


Isopropyl  alcohol  ...  0.1-1. 


Isobutyl  alcohol  ...  0.09-0.9. 


Coke  gas  ...  0.2-2. 2. 


Methyl  alcohol  ...  0.3-J. 


Methyl  acetate  ...  0.18-1. a. 


Methy  lforaate  ...  0.2-2.  2. 
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Methylmethacrylate  ...  0.06-0. 7b. 

Methane  ...  0.25-2.5. 

Methylacrylate  ...  0.06-0. o. 

Methylal  ...  0.15-1.48. 

Methy  lethy lketone  ...  C.  1-0.  9b. 

Carbon  monoxide  ...  0.63-6.25. 

Propane  ...  0.1-1.05. 

Propylene  ...  0.1-1.  1. 

Propyl  alcohol  ...  0.1-1. 0b. 

Pentane  ...  0.08-0.75. 

propyl  acetate  ...  0.09-0.9. 
propyl  forminate  ...  0.12-1.16. 


DOC  =  79180105  FAUh 


Solvent -naphtha  ...  0.07-0.o5. 


Solvent  coal  ...  2.9-2d  mg/i. 


Fuel/propellant  T- 1  ...  0.05-0.45. 


Toluene  ...  0.07-0.65. 


Tr iethylamine  ...  0.08-0.75. 


<r  iaethylcarbinol  ...  0.2d-2.75. 


Mineral  spirits  ...  0.07-O.7. 


Acetic  acid  ...  0.17-1.65. 


Cyclohexane  ...  0.06-0.6. 


Cyclohexanone  ...  0.05-d.4t>. 


Cyclohexanol  ...  0.08-C.75. 


Ethane  ...  0. 15-  1. 45. 
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Ethylene:  0.15-1.5. 

Ethyl  alcohol  ...  0.  18-1. d. 

Ethylacetate  ...  0.18-1.75. 

Page  76. 

Indicator  puts  out  the  signal  (arr ow/pcinter  of  measuring 
instrument  enters  into  tha  signal  zone  of  the  scale)  about  presence 
in  the  analyzed  medium  ot  comnustiole  gases,  vapors  and  their 
mixtures  in  the  range  of  concentrations  5-50o/o  NPV.  on  hydrogen-air 
mixture  the  indicator  puts  out  signal  in  the  range  5-40o/o  NPV. 
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3.  Gas  analyzers  and  gas  signal  devices  for  deteraining  the  toxic 
substances  in  air. 


mm m 


mu  mm 
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analyzer  (with  bulk,  catalyst)  for  determining  the  toxic 
concentrations  of  carbon  monoxide  m  air  1 . 

FOOTNOTE  1 .  SKB  of  the  analytical  instrument  manufacture  is  developed 
of  3  modifications  of  tnermocnemical  gas  analyzer  for  the 
uninterrupted  automatic  checx  ox  the  content  in  air  of  carbon 
monoxide.  Two  of  them  -  TKn2ld2  and  TKh2104  are  examined  in  this  work. 

The  third  modification  -  transferable  gas  analyzer-signal  indicator 
TK h21 03  -  does  not  have  any  vital  uifferences  from  two  preceding. 

Fundamental  technical  and  operating  characteristics  of  this 
instrument : 

range  of  measurement,  mg/m3  ...  0-1800. 

Fundamental  error,  o/o  of  upper  limit  of  the  measurement  ...  +-10. 

Time  began  reactions,  s  ...  20. 

Time  lag,  min  ...  5. 

Supply  voltage,  V 


•  •  • 


from  the  net  of  alternating  current  at  the  frequency  of  50  Hz 
127/220. 


PAGc, 
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from  the  source  of  direct  current  ...  24. 

Required  power,  H  ...  120. 

Weight  of  gas  analyzer-sijnal  indicator,  leg  ...  18.  ENDFOOTNOTE 

Pa  ge  78. 

Designation/purpose,  das  analyzer  is  intended  for  continuous 
automatic  measurement  and  recording  the  content  of  carbon  monoxide  in 
air  of  industrial  rooms,  instrument  is  equipped  with  telecommand 
about  the  achievement  ct  tne  prescribed/assigned  limit  of  the 
concentration  of  the  determined  component. 

Operating  principle.  The  effect/action  of  instrument  is  based  on 
the  measurement  of  the  thermal  errect,  which  appears  during  the 
catalytic  oxidation  of  carnon  monoxide  to  dioxide  on  bulk,  catalyst  - 
hopcalite,  which  is  mixture  bUo/o  of  active  manganese  dioxide  and 
40o/o  of  copper  oxide.  Thermal  effect  is  measured  via  the  comparison 
of  the  value  of  the  resistor/resistance  of  two  copper  electric 
thermometers,  placed  into  reaction  chamber  (one  -  in  the  flow  of  the 
cold  analyzed  mixture,  anotuer  -  in  the  flow  of  the  analyzed  mixture. 
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heated  due  to  raaction)  aaa  the  active  arms  of  noneg ui libr iu m 

measuring  bridge. 

.s t r  uct  ur  al- ass e  mb  1  in  g  rar i  cr  mance.  Into  the  assembly  of  gas 
analyzer  enter:  thj  sensor  unit,  electron  showing  and  recording 
instrument  EPD-17,  voltage  regulator,  unit  of  chemical  filters. 

The  sensor  of  gas  anaiyzei  is  mounted  in  steel  welded  housing 

with  hinged/reversible  ccver/cap.  un  the  lower  wall  of  housing  are 

arranged/ locate i  stuffing  uox  conclusions  for  wires.  In  the  lower 

part  of  the  housing  of  sensor  are  established/installed  intake 

chamber,  flow  meter  witn  control  niter,  zero  rheostat,  tap  selector 

and  terminal  block.  In  upper  pact  are  established/installed  the  fan 

blower  with  electric  motor  and  flow  regulator  and  the  signal  lamp  of 

<P 

the  fitness  of  instrument.  Sensor  and  secondary  instrument  are 

made  in  the  general-purpose  (not  e xplosi on- proof )  performance. 

Fundamental  technical  ana  perrocuance  data. 

Range  of  measurement,  mg/aJ  ...  Q-odOO. 

Fundamental  error,  o/o  from  tne  upper  limit  cf  the  measurement  ... 
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Additional  error  from  a  cuaage  in  the  ambient  temperature,  o/o  from 
the  upper  limit  of  measurement,  is  not  more  than  ...  +  -5. 

Threshold  of  response,  mg/m3  ...  loO. 

Starting  time,  min  ...  15. 

The  time  lag  of  readings,  mm,  is  not  more  than  ...  4-5. 

Supply  voltage  at  the  frequency  cr  50  Hz,  V  ...  127. 

Required  power,  w  ...  300. 

Clearance  of  sensor,  mm  ...  J00x4d0x 1 35. 

Height  of  entire  assembly  or  gas  analyzer.  Kg  .  . .'  32. 

Mounting  conditions  ana  mounting.  The  sensor  of  gas  analyzer  and 
secondary  instrument  must  ue  estauiished/installed  in  dangerously 
explosive  room. 

Page  7  9. 

Stationary  automatic  gas  analyzer  XKh2104. 
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Instrument  is  developed  oy  SK3  of  +  he  analytical  instrument 
■anufacture  of  the  AS  UsSh  ana  was  released  by  the  series 
Vyru  by  pLant  of  >jas  analysers. 

Designation/purpose.  Gas  analyzer  is  intended  for  the  continuous 
automatic  measurement  of  rue  content  of  carbon  monoxide  in  air  of 
industrial  rooms.  Gas  analyzer  is  equipped  with  telecommand  about  the 
achievement  of  the  presctrued/assigned  limit  of  th?  concentration  of 
carbon  monoxide. 

Operating  principle.  The  etf ect/act ion  of  gas  analyzer  is  based 
on  the  thermochemical  method  or  the  analysis  (see  "Principle  of 
action"  of  gas  analyzer  T Khzldzj. 

Str uct ural- asse mb  1  in j  performance.  Into  the  assembly  of  gas 
analyzer  enter:  the  sensor,  tne  electron  indicating  device  (Etf-1), 
attachment  to  the  stimulus  of  flow  rate, 

filter,  tap  selector,  rotameter,  valve/gate  locking. 

The  sensor  of  gas  analyzer  is  mounted  in  flat/plane  right  angled 
welded  housing  and  is  intended  roc  a  mounting  on  panel  or  on  frame. 
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Accordinq  to  the  degree  ot  ex plosi on- proof  character  the  sensor 
and  secondary  instrument  are  made  an  the  general-purpose  (non 
explosion-proof)  performance. 

Fundamental  technical  and  pert ormance  data. 

Ranges  of  measurement,  wg/m3  ...  0-100,  100-1000. 

Fundamental  error  for  eacn  range  or  measurements,  o/o  from  the  upper 
limit  of  measurements  «—  5. 

Summary  quadratic  additional  error  for  each  ranqe  of  measurements, 
o/o  from  the  upper  limit  of  tne  measurements  ...  +-5. 

Threshold  of  response,  mg/rn3  ...  10. 

Parameters  of  the  analyzed  mixture 

temperature,  °C  ...  5-50. 

relative  humidity,  o/o  ...  to  95. 


atmospheric  pressure,  mm  Hg  (xN/ni*) 


720-920  (96-122) 
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consumption  l /h ,  ...  480. 


Starting  time,  min  ...  20-25. 


Time  began  reactions,  s  ...  JO. 


Time  lag  of  readings,  mm  ...  4-5. 


Supply  voltage  at  the  frequency  of  50  Hz, ^  ...  127. 


Required  power,  w  ...  300. 


Clearance  of  sensor,  ram  ...  J02x4«dx 135. 


Weight,  kg 


sensor  ...  10. 


entire  assembly  of  gas  analyzer  ...  33. 


Page  80. 


Mounting  conditions  and  mounting.  The  sensor  and  all  units  (with 


exception  of  secondary  instrument)  are  assembled  on  panel  either  in 
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overall  frame,  which  are  astablisaed/installed  in  the  same  room, 
where  is  produced  the  selection  of  the  analyzed  mixture,  or  in 
adjacent  with  it  room  wita  the  following  environmental  parameters: 

temperature,  by  °C  ...  5-4t> 

relative  humidity,  o/o  ...  to  95. 

Sensor  and  electronic  device  must  be  assembled  at  smallest 
possible  distance  from  eacn  other.  The  external  gas  and  electrical 
connections  of  gas  analyzer  are  assembled  in  accordance  with  diagra 
(Fig.  20)  . 


m 
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FOOTNOTE  i.  On  the  basis  ot  gas  analyzer  GIP-7  in  OKBA  is 
developed/processed  the  yas  analyzer  GIP-14-7,  intended  for 
determining  carbon  monoxide  in  air  in  the  range  of  concentrations 
0-630  rag/m 3.  ENDFOOTNOTE. 

Designation/purpose.  Gas  analyzer  is  intended  for  continuous 
automatic  measurement  and  recording  the  content  of  carbon  monoxide, 
dioxide  of  carbon,  methane  and  ammonia  in  technological  gaseous 
mixtures,  and  also  carbcc  monoxide  in  air  of  industrial  rooms. 
Instrument  is  equipped  with  telecommand  about  the  achievement  of  the 
prescribed/assigned  values  of  the  concentration  of  the  determined 
component. 

Operating  principle.  The  effect/action  of  instrument  is  based  on 
selective  absorption  (in  tne  specific  part  of  the  spectrum)  of 
infrared  radiation  by  tne  determined  component.  The  source  of 
infrared  radiation  are  two  Nichrome  spirals,  heated  by  electric 
current.  The  flows  of  inrrared  radiation  from  the  heated  spirals, 
being  interrupted/broken  Dy  special  obturator/shutter,  are  passed 
through  two  in  parallel  esraolisned/inst ailed  cuvettes  one  of  which 
(worker)  is  filled  with  the  analyzed  gaseous  mixture,  and  another 
(comparative)  -  by  air. 


If  in  the  analyzed  gaseous  mixture  is  present  the  determined 
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component,  occurs  weakening  rauiation  flux  in  working  cuvette  due  to 
the  absorption  of  the  counterpart  of  the  spectrum  by  the  determined 
component.  The  degree  or  radiation  absorption  depends  on 
concentration  of  the  determined  component  in  the  analyzed  mixture.  In 
the  airtight  comparative  cuvette,  filled  with  pure  air,  the  radiation 
absorption  does  not  occur.  Thus,  tne  working  and  comparative  cuvettes 
leave  radiant  fluxes  a  dirrerence  in  intensities  of  which  is  measured 
by  compensation  method. 

Structural-assembling  performance.  Instrument  GIP-7  is  prepared 
on  the  basis  of  an  electron  potentiometer  of  the  type  EPD.  Into  the 
assembly  of  instrument  enter  the  sensor  of  gas  analyzer  with  the 
recording  showing  device  ana  voltage  regulator  (SN^-O,  09-120). 
Additionally  into  the  assembly  of  gas  analyzer  they  can  enter: 
secondary  (outside)  instrument  (EPb,  EPP,  PS),  air  removal  jet  of  the 
type  VEZh,  panel  of  the  air  supply  of  the  type  PPV-1  with  filter 
FV-  10. 


In  the  housing  of  sensor  are  arranged/located  the  emitters,  the 
unit  of  cbtura to r/sh utter  witn  motor  and  photosensitive  device  of 
rectifier,  th®  unit  of  cuvettes,  radiation  detector,  preamplifier, 
comparative  and  compensation  sn utters/va Ives  with  the  systems  of 
kinematic  draft,  reversible  geared  engine,  synchronous  geared  engine 
for  rotating  the  diagraxs,  motor  generator  of  feedback,  power  supply 
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unit,  terminal  amplifier  ana  niter.  On  the  left  wall  of  the  housing 
of  sensor  are  located  the  connecting  pipes  for  input  and  yield  of  the 
analyzed  gaseous  mixture. 

Sensor  is  made  in  the  general-purpose  (not  explosion- proof) 
performance. 

Page  82. 

Fundamental  technical  and  performance  data. 

Range  of  measurement,  mg/m3  ...  0-b30. 

Fundamental  error,  o/o  from  tue  range  of  the  measurement  ...  «— 10. 

Additional  error  from  a  cnanga  in  the  temperature  on  1  °C,  o/c  from 
the  range  of  the  measurement  ...  ♦- 1 . 

Threshold  of  response,  mg/iu3  ...  JO. 

Parameters  of  the  analyzed  mixture 


temperature,  °C 


10-40. 


relative  humidity,  o/o  ...  to  80. 


atmospheric  pressure,  mm  Hg  (icN/m*)  ...  760+-10  (101*-— 1.3)  • 

flow  rate,  l./h  ...  5J+-20. 

The  time  1 ag  of  readings  or  gas  analyzer  (without  taking  into  account 
time  lag  due  to  the  gas- leaning  line),  s,  is  not  more  than  ...  40. 

Supply  voltage  at  the  frequency  of  50  Hz,  y  ...  220. 

Required  power,  w,  not  more  tnan  ...  100. 

Clearance,  mm  ...  292x42UxuU6. 

height,  kg  ...  45. 

Mounting  conditions  ana  mounting.  The  sensor  of  the  gas  analyzer 
was  placed  in  explosion  proof  room  is  assembled  on  panel.  Gas 
analyzer  normally  works  in  the  following  environmental  parameters: 

temperature,  by  °C  ...  20+-2. 

relative  humidity,  o/o  ...  to  80. 
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atmospheric  pressure,  mm  d  g  (xN/m2)  ...  760+-10  (101  +  -1.  3). 

The  analyzed  gaseous  mixture  must  net  contain  agressive 
admix ture s/im purities  (nydrogen  suifide  not  mere  than  0.001  g/nm3), 
dust  and  components,  whicu  are  conuensed  at  temperature  lower  than 
30°C. 

Stationary  automatic  sensor  or  caroon  monoxide  FL2101. 

Instrument  is  developed  oy  Sriti  of  the  analytical  instrument 
manufacture  of  the  AS  USS8  and  is  released  by  the  in  series  Smolensk 
plant  of  the  means  of  automation.  Designation/purpose.  Sensor  is 

intended  for  the  continuous  automatic  measurement  of  the  content  of 
carbon  monoxide  in  air  of  industrial  rooms  and  has  the  standardized 
output  signal  of  direct  current  in  limits  from  0  to  10  \J, 
proportional  to  the  concentration  of  carbon  monoxide  and  that 
calculated  for  load  (connection  of  the  secondary  instrument,  not 
entering  the  assembly)  not  less  than  10  kiloohm. 

Page  83. 

Operating  principle,  me  e f lect/act ion  of  gas  analyzer  based  on 


DOC  =  79180105 


PAGci 

the  photometric  method  ci  measurement  consists  in  the  comparison  of 
the  value  of  the  luminous  flux,  reflected  frcm  dyed  as  a  result  of 
color  reaction  spot  on  indicator  tape  with  the  value  of  standard 
luminous  flux. 

Structural-assembling  performance.  The  assembly  of  instrument 
consists  of  sensor  and  panel  or  auxilople.  Sensor  has  the 
water-proofed,  vibration-proor  and  shock;  resistant  performance. 
According  to  the  degree  or  explosion-proof  character  the  sensor  is 
made  in  the  general-purpose  (not  explosion-proof)  performance. 

Fundamental  technical  and  pectocaance  data. 

Range  of  measurement,  mg/a3,  (VI  ...  0-30  (0-10). 

Fundamental  error,  o/o  from  tne  upper  limit  of  the  measurement  (.10 

..  15  (1,  5)  . 

Threshold  of  response,  ag/m3  ...  5. 

Parameters  of  the  analyzed  mixture 

teaperature,  °C  ...  5-dO. 
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relative  humidity,  o/o  ...  45-98. 


atmospheric  pressure,  mm  ilg  (xN/m?)  ...  680-860  (90-1  14). 


flow  rate,  1/ h  ...  J0>-».5. 


The  starting  time,  h  ...  is  not  more  than  1. 


Signal  lag,  min  ...  is  not  more  than  20. 


Supply  voltage  at  the  frequency  cl  400  Hz,  \J  ...  220. 


Required  power,  W  ...  not  more  than  200. 


Clearance,  mm 


sensor  ...  380x260x260. 


the  panel  of  auxilcple  ...  37ox350x340. 


Weight  of  assembly,  kg  ...  43. 


Mounting  conditions  and  mounting.  The  sensor  of  gas  analyzer  is 
established/installed  in  explosive-not  dangerous  room.  Distance  from 


DOC 


791801 05 


PAGd 

the  place  of  selection  of  tne  analyzed  mixture  to  sensor  must  not 
exceed  5  m  along  the  lengtri  or  gas  line.  Instrument  can  work  under 
conditions  of  prolonged  inciinations/slopes  on  angle  to  45°. 

With  work,  under  conditions  or  the  increased  humidity  and 
temperature  for  1000  h  the  worics  tne  panel  of  auxilople  replace. 

Transferable  gas  detector  or  car non  monoxide. 

Instrument  is  developed  oy  MaxNII,  in  series  it  was  not 
released. 

Designation/pur  pose,  das  detector  is  intended  for  determining 
the  concentration  of  carton  monoxide  in  mining  atmosphere. 

Page  84. 


Operating  principle.  The  ef tect/acrion  of  instrument  is  based  on  the 
thermochemical  method  of  the  analysis  (see  ••dp  erating  principle"  of 
gas  analyzer  TKh2102)  . 

A  quantity  of  separating  heat  (due  to  the  oxidation  reaction)  is 
fixed/recorded  with  the  tuermopile  from  the  iron-constantan 
thermocouples,  to  which  is  connected  the  galvanometer.  For  the 
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numerical  determination  oi  the  concentration  of  carbon  monoxide  they 
put  to  use  the  table,  piacmU  on  tne  cover/cap  of  instrument.  To  the 
numerical  significance  ot  a  deviation  of  the  arrow/pointer  of 
galvanometer  corresponds  the  speciric  concentration  of  carbon 
monox ide. 

Structural-assembling  pert crmance.  Gas  detector  consists  of  the 
following  parts:  hand  pump  witn  uustproof  filter,  air  collector  by 
the  capacitance  of  0.4  L,  air  cocxs,  columns  from  carbogel  for  the 
drying  of  the  analyzed  mixture  or  moisture,  reaction  chamber  with 
hopcalite  and  thermopile,  rotameter  and  galvanometer  with  change-over 
switch.  All  nodes  of  instrument  (with  exception  of  pump)  are  placed 
into  the  metallic  case  to  wnich  is  attached  the  belt  for  a 
transference  device. 

(lair  technical  and  performance  data. 

Range  of  measurement,  mg/m3  ...  0-2500. 

Fundamental  error,  o/o  from  tne  upper  limit  of  measurement  ...  -  1. 

Threshold  of  response,  mg/m3  ...  lx. 5. 


Duration  of  one  measurment,  min 


about  5 
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Clearance,  mm  ...  222x  1j4x143. 

Weight,  kg  ...  not  more  tnan  4.5. 

3.2.  Instruments  for  determining  ammonia  1  . 

FOOTNOTE  l.  On  the  basis  earned  out  by  Voronezh  branch  of  OKBA  study 
on  the  expansion  of  sphere  to  the  tonic  of  the  instruments,  developed 
by  OKBA,  it  is  recommended  to  determine  the  content  ammonia  in  air  in 
the  limits  of  0-0.04  mg/2  and  0-0.4  mg/2  also  by  gas  analyzer  FKG-2, 
intended  for  determining  nydrogeu  sulfide  in  air  and  technolcgica 1 
gaseous  mixtures  (see  "Instruments  for  determining  hydrogen 
sulfide").  As  sensitive  indicator  one  should  use  the  cloth  tape, 
saturated  with  the  5,8c/o  alconoiic  solution  cf  brompheno 1 ic  blue 
wa  ter-sol  ubl<= .  in  work  (zZj  is  in  detail  described  the  procedure  of 
the  calibration  of  instrument,  are  given  calibration  curves,  and  are 
also  shown  the  narameters,  whicn  are  determining  the  mode /con di tions 
of  the  work  of  instrument.  ENOFOOTNOTE . 

For  determining  ammonia  in  air  of  industrial  rooms  can  be  used 
the  automatic  gas  analyzers  or  FGIa-4,  "Sigma-1"  and  FL5501. 
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In  connection  with  tne  f nci  tnat  these  instruments  are  related 
to  the  group  of  universal  ones,  tneir  description  is  given  in  section 

3.  16. 
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3.3.  Instrument  for  determining  vapors  of  gasoline. 

Conductometry  device  KU-3  *. 

FOOTNOTE  >.  Instrument  is  developed  on  base  the  previously  created 
conductometry  device  KU-1  and  difrers  from  it  in  terms  of  the 
improved  technical  and  operating  cnaracteristics,  in  particular 
instrument  sensitivity  is  increased  5  times,  the  time,  necessary  for 
analysis,  is  abbreviated/reduced  1.5  times,  weight  is  reduced  2.2 
times.  In  contrast  to  the  aevice  \(0- 1,  the  instrument  K 17- 3  is  mounted 
in  one  housing.  ENDF ootnote. 

Instrument  (Fig.  21)  io  developed  and  is  released  by  short  runs 
experimental  workshop  or  oKu  VNIIOT  of  VTsSPS. 

Designation/purpose.  <3r  device  is  intended  for  the  continuous 
measurements  of  the  concentration  of  carbon  monoxide,  dioxide  of 
carbon  and  vapors  of  gasoline  in  air  under  laboratory  and  production 
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conditions. 

Operating  principle.  The  etfect/act ion  of  instrument  is  based  on 
the  measurement  of  a  change  in  the  elect roconducc ivit y  of  the 
solution  of  the  sodium  nyuroxiae  during  the  absorption  by  it  of 
carbon  dioxide.  In  the  hasis  of  tae  method  of  determining  the  change 
of  the  electroconductivity  in  tnis  diagram  is  placed  the  principle  of 
the  measurement  of  current  strengtn,  passing  through  the  electrolyte 
with  the  prescribed/assigned  voltage. 
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Fig.  21.  Conductometry  device  Kd-J. 
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By  the  determination  of  carcon  monoxide  and  vapors  of  gasoline 
is  produced  their  preliminary  oxidation  to  carbon  dioxide  by  special 
reagents.  Differential  electrical  measuring  diagram  maxes  it  possible 
to  determine  concentration  in  all  ranges  of  measurement  with  one  and 
the  same  ones  by  electrolytic  cells  and  solution  of  the  alkali  of  one 
co  ncentrat ion . 

Structural-assembling  periormance.  All  nodes  and  elements/cells 
of  instrument  are  mounted  in  one  nousing,  to  front/leading  panel  of 
which  is  carried  out  measuring  instrument  (micro-ammeter)  and 
control  knobs.  Instrument  is  intenued  for  intallation  laboratory 
bench  or  on  the  special  frameworx  (brackets).  Instrument  is  made  in 
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the  general-purpose  (not  explosion-proof)  performance. 

Fundamental  technical  and  perrormance  data. 

Ranges  of  measurement,  mg/m3 

carbon  monoxide  ...  0-50,  0-500,  0-1500 

carbon  dioxide  ...  0-500,  0-2500 

Vapors  of  gasoline  ...  0-750. 

Fundamental  error  for  each  range  or  measurement,  o/o  from  the  uppe 
limit  of  the  measurement  ...  «—  o. 

Parameters  of  the  analyzed  mixture 

temperature,  °C  ...  15-25. 

relative  humidity,  o/o  ...  to  80. 

Duration  of  one  measurment,  min:. 


during  the  determination  or  the  dioxide  of  carbon 


3 
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during  the  determination  of  carbon  monoxide  and  vapors  of 
gasoline  ...  7. 

Supply  voltage  at  the  freguency  or  50  Hz,  V  ...  127/220. 

Reguired  power,  W  ...  100. 

Clearance,  mm  ...  200x481x110. 

He ight ,  kg  . . .  14. 

3.4.  Instrument  for  determining  vapors  of  benzene  and  its 
derivatives. 

Stationary  automatic  gas  analyzer  "Gamma-1". 

Instrument  is  develcpeU  and  is  released  (by  short  runs)  by  the 
experimental  design  office  of  automation  (OKEA) . 

Page  87. 

Designation/purpose,  Gas  analyzer  is  intended  for  determining 
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vapors  of  toxic  orga 
supplies  of  signal  v 
of  the  concentration 
several  components)  . 
determining  of  benze 

Operating  princ 
on  the  utilization  o 
organic  matter  in  th 

Gauge  element  i 
with  two  measuring  e 
between  measuring  el 
electric  field. 
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nic  matter  in  air  of  industrial  placements  and 
ith  tne  excess  of  the  prescribed/assigned  value 
of  tne  determined  component  (or  the  mixture  of 
In  particular,  gas  analyzer  can  be  used  for 
ne  and  sum  of  oenzene  and  its  derivatives  in  air. 

iple.  Tne  elf ect/act ion  of  gas  analyzer  is  based 
f  a  process  of  the  ionization  of  the  molecules  of 
e  flame  of  nydrogen. 

s  the  cell  of  sensor,  which  is  ionization  chamber 
lectrodes.  The  potential  difference,  created 
ectrodes  by  tne  external  voltage  source,  forms 
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Fiq.  22.  Gas  analyzer  "Gamma- 1".  Arrangement  of  separate  nodes  on  the 
panel  of  sensor.  1  -  tap/crane  or  the  threeway;  2-  flow  regulator  of 
the  gas;  3  -  unit  of  the  rotameters;  4  -  manometer;  5  -  panel;  6  - 
sensor;  7  -  control  panel;  8  -  filters  for  cleaning  organic  matter 
from  gas  flows  (4  pieces  -  1  srand-by) ;  9  -  pressure  regulator;  10  - 
filter  of  the  air;  11  -  valve/gate,  12,  13  -  filters  for 

cleaning/purification  cr  tne  air,  sucked  to  rooms,  from  the  dust;  14 
-  stimulus  of  flow  rate. 


Key;  (1).  Gamma.  (2).  hydrogen  (3).  air-  nitrogen.  (4).  air  for 
combustion.  (5).  hydrogen.  (6).  air  for  analysis.  (7).  air  for 
combustion.  (8).  air  for  analysis.  (9).  air  input  from  premises 
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In  the  absence  in  the  analyzed  mixture  of  organic  matter  the  flame  in 
cell  possesses  very  low  eiectrocomluctivit y.  Appearance  in  the 
analyzed  mixture  of  organic  matter  and  their  subsequent  ionization  in 
hydrogen  flame  leads  to  snarp  increase  of  the  electroconductivity  of 
flame  and  corresponding  increase  m  the  ionization  current  between 
measuring  electrodes.  A  cnange  in  the  ionization  current  is 
proportional  to  a  quantity  of  organic  matter,  which  enter  the  cell 
with  the  analyzed  flow  per  unit  time.  The  ionization  current  of 
sensor  is  measured  according  to  a  voltage  drop  across  measuring 
resistor/resistance  with  the  aid  of  secondary  instrument. 

Structural-assembling  perrcrmance.  Into  the  assembly  of  gas 
analyzer  enter:  the  unit  p u  (panel  with  sensor  and  eleraents/cells  of 
shaping  and  preparation  or  gas  flows),  unit  PVZ  (transformer 
high-impedance),  electron  potentiometer,  cable  uniting. 

The  sensor  unit  of  gas  analyzer  (unit  PD)  is  released  in  the 
explosive-impenetrable  performance  VJG-V4A  (Vg'T4-V4aT1-V)  .  Sensor  and 
all  auxilople  are  assembled  on  the  special  panel,  intended  for 
setting  up  on  panel  (the  flush  aounting) ,  or  on  the  special 


DOC 


79180105 


p,uy<0> 


I 


framework.  Unit  PVZ  is  mounted  in  a  dust*—-splashproof  housing.  Unit 
PVZ  and  electron  potentiometer  nave  the  general-purpose  (not 
expjbsion-poof)  performance  and  are  assembled  cn  panel.  The 
arrangement  of  nodes  on  tne  panel  of  the  sensor  of  gas  analyzer  is 
shown  in  Fig.  22. 


I 


Fundamental  technical  and  performance  data. 

Parameters  of  the  analyzed  mixture. 

temperature,  °C  ...  5-40. 

relative  humidity,  o/o  ...  to  80. 

flow  rate,  t  /h  ...  j. 

Time  it  began  reactions,  min  ...  1. 

The  time  lag  of  readings  of  gas  analyzer,  min,  is  not  more  than  ... 

3. 

Supply  voltage  at  the  frequency  of  50  Hz,  V  ...  220. 

Required  power,  W  ...  100. 
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Clearance,  mm. 

Unit  PD  ...  380x725x151. 

Unit  PVZ  ...  1 6  Ox 29  Cxlb 0. 

Height,  kg. 

Unit  PD  ...  30. 

Unit  PVZ  ...  15. 

Page  89. 

Depending  on  the  determined  component  the  gas  analyzer  "Gamma-1" 
is  released  in  different  moaif ications.  The  enumeration  of  the 
determined  components,  the  ranges  of  the  measurement  of  their 
concentrations  and  fundamental  errors  of  measurement  are  shown  in 
Table  4. 

Gas  analyzer  calibrates  itseli  by  producer  according  to  the 
equivalent  mixture  of  benzene  witn  air. 
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Counting  conditions  and  mounting.  The  panel  of  sensor  can  be 
established/installed  directly  in  the  place  from  selection  of 
test/sample  in  dangerously  explosive  rooms.  Unit  PD  is  assembled  on 
panel  or  on  special  U-shaped  strut.  Unit  must  be 
established/installed  in  strictly  vertical  position. 

Environmental  parameters  in  the  site  of  installation  of  unit  PD 
must  be  located  in  the  rciioainj  limits: 

temperature,  by  °C  ...  5-40. 

relative  humidity,  o/o  ...  to  80. 

Unit  PVZ  and  secondary  device  place  in  explosion  proof  room  at  a 
distance  to  100  m  from  the  panei  of  sensor.  Distance  from  unit  PVZ  to 
secondary  instrument  must  be  not  more  than  three  meters.  Unit  PVZ  and 
secondary  device  place  in  general/common/t otal  panel. 

Environmental  parameters  in  place  of  installation  of  unit  PVZ 
and  secondary  instrument  must  oe: 

temperature,  °C  ...  10- Jd. 

relative  humidity,  o/o  ...  to  80. 


mmm 
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fable  u.  Char  ar»  ti  si  a  i  o.  t/ie  uioaxt  icat  ion  s  cf  gas  analyzer  ''Gamma" 
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*.  The  signal  indicator  ot  pre-explosive  concentrations  has 
another  completeness  (panel  with  sensor  and  meter). 


Key:  (1).  Modification  of  instr  u  meat .  (2).  Determined  component.  (3). 

Ranges  of  measurement,  mg/m-1.  (9).  Error  of  measurement,  o/o  from 

range  of  measurement.  (5).  Gamma.  (6).  Benzene.  (7).  Styrene.  (8). 
Toluene,  (9).  Vinyl  chlorine.  (10).  Chlorobenzene.  (11).  Threshold  of 
wear  with  concentration  12  rng/J.  (12).  Accuracy  of  threshold  of  wear 
10.2-13.8  mg/r . 
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Fig.  23.  Gas  analyzar  "Gamma- 1".  Diagrams  of  external  gas  connections 
(unit  PD) .  1  -  valve/gate  (4  pieces) ;  2  -  filter  (7  pieces) ;  3  - 
control  panel;  4  -  stimulus  or  tne  flow  rate;  5  -  reductor;  6  - 
rotameter  (3  pieces) ;  7  -  flow  regulator;  8  -  tap/crane  of  the 
threeway;  9  -  cell  of  the  sensor;  1  -  analyzed  gaseous  mixture;  II  - 
discharge/break  of  compressed  air  or  nitrogen;  III  -  compressed  air 
or  nitroqen;  IV  -  hydrogen;  V  -  discharge/break  of  the  products  of 
burning. 
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Fig.  24.  Gas  analyzer  "Gamma-  1" .  i’ne  diagram  of  the  external 
electrical  connections:  1  -  sensor;  2  -  converter  hign-ohm  ;  J  - 
electron  potentiometer. 
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To  unit  PD  besides  tne  biecu  line  of  the  analyzed  mixture  must 
be  conducted/supplied  the  line  of  the  compressed  air  (pressure  2-10 
kg/cm2)  and  the  line  of  hyurogen  (pressure  2-10  kg/cm2).  In  the 
absence  in  the  site  of  installation  of  unit  PD  of  the  line  of 
technical  hydrogen  can  D€  used  tne  tank/ballccn  with  hydrogen.  Air 
and  hydrogen  must  be  puritieu  from  dust,  moisture,  oil  and  organic 
impurities.  For  simplification  in  the  exploitation  of  instrument  as 
air  for  maintaining  the  turning  can  be  used  analyze  the  air, 
preliminarily  purified  from  organic  impurities. 


i  : 

AO-A087  672 

unclassified 

FOREIGN  TECHNOLOGY 

automatic  analyzers 

JAN  80  E  N  IOVENKO 
FTD-ID<RSJT-180l-79 

3IV  WRIGHT-PATTERSON  afb  OH 

AND  SIGNAL  INDICATORS  OF  TOXIC  ANC 

F/6  13/2 
DANGEROU— ETC(U) 

NL 

m 

H 

DU 

- 

c. 

B 

le 

l 

At: 

! - 

4- 

■ _ 

DOC  =  79180105 


PAGE/#/ 


The  gas  and  electrical  connections  of  gas  analyzer  are  asseabled 
in  accordance  with  the  diagrams,  given  in  Fig.  23  and  24. 


3.5.  Instruments  for  determining  nitrogen  oxides. 


The  presence  of  nitrogen  oxides  in  air  of  industrial  rooms  is 
determined  with  the  aid  of  the  stationary  automatic  gas  analyzer 

FR-0060,  described  in  this  section,  and  also  gas  analyzers  "S’igma  1" 

section 

and  FL  5501,  described  in  i.  16. 


To  this  group  of  instruments  should  be  also  related  liquid 
photocolorimetric  gas  analyzers  FK4501  and  FK  4502,  the  developed  by 
SKB  analytical  instrument  manufacture  of  the  AS  USSR  and  intended  for 
the  cyclic  determination  of  microconcentrations  with  respect  to 
FK4501  -  oxides  of  nitrcgen  (NU«-N02)  and  FK4502  -  nitrogen  dioxide  in 
air  of  industrial  rooms.  Gas  analyzers  do  not  have  the  vital 
differences  between  themselves  and  are  characterized  by  the  following 
indices: 


fcnge  of  measurement,  mg/m3 


FK  4501  ...  0-5, 


FK  4502  ...  0-10. 
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Fundamental  error,  o/o  from  the  upper  limit  of  the  measurement  ... 

♦- 1 0. 

Time  lag  of  readings  of  gas  analyzer,  min  ...  5. 
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Stationary  automatic  gas  signal  analyzer  FK-0060. 

Instrument  is  developed  oy  the  design  office  of  the  analytical 
instrument  manufacture  of  plant  "Kievpribor . " 

Designation/pur  po se.  signal  analyzer  is  intended  for  the 

signaling  of  the  presence  in  air  of  industrial,  storage  and  other 
rooms  of  the  toxic  concentrations  of  nitrogen  oxides. 

Operating  principle.  The  effect/action  gas  signal  analyzer  is 
based  on  a  change  in  the  optical  density  dry,  pre-impregnated  with 
reagent,  indicator  tape  under  the  effect/action  of  nitrogen  oxides, 
which  are  found  in  the  analyzed  air. 

The  concentration  of  nitrogen  oxides  is  measured  via  the 
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comparison  of  the  illumination  of  comparative  and  worker  of 
photocells,  the  illumination  of  the  latter  depending  on  a  change  in 
the  optical  density  of  indicator  belt. 

The  photoelectric  schematic  of  instrument  operates/wears,  when 
the  optical  density  of  belt  reaches  the  given  one  during  adjustment. 
Diagram  they  tune  on  the  standard,  which  is  the  interchangeable  light 
filter  in  the  channel  cf  comparative  photocell.  As  a  result  of 
wearing  the  photoelectric  diagram  is  included  the  light  and  sound 
communication,  which  notifies  about  the  toxic  ccncentrations  cf 
nitrogen  oxides  in  air. 


i 

1 
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Pig.  25.  Sensor  gas  signal  analyzer  FK-0060  with  the  open  cover/ca 
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Structural- assembling  performance.  Into  the  assembly  of  gas 
signal  analyzer  enter:  the  sensor  and  control  panel.  The  sensor  of 
gas  signal  analyzer  (Fig.  z5)  is  made  in  the  dust-splashproof 
performance.  Control  panel  is  depicted  in  Fig.  26. 

Fundamental  technical  and  performance  data. 

Parameters  of  the  analyzed  mixture 

temperature,  °C  ...  from  -40  to  30 
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flow  rate,  f'h  ...  60. 


Supply  voltage  at  the  frequency  of  50  Hz,  V  ...  220. 


Required  power,  W  ...  100. 


Clearance,  an 


the  sensor  ...  410x31^x200 


of  control  panel  ...  2t>0x250x  140. 


Beight  of  the  assembly  of  gas  signal  analyzer,  kg  ...  20. 


Instrument  FK-0060  determines  the  concentration  of  nitrogen 
oxides  in  the  analyzed  air  on  one  of  the  three  ranges  and  puts  out 
signal  about  the  achievement  of  the  established/installed 
concentration.  Are  given  below  tne  ranges  of  the  signal 
concentrations  of  the  determined  component  and  triggering  time  of  the 
signalling  device  of  gas  signal  analyzer: 


n»WM  W  Hrrapwu  tponai  b)  ciriMhuui 

cpwanuiHi  KonteNTp  maf, 

ju/jM 

•  (VlOr  0  ao  10±5  ctK  6r;Or  100  a  bum 

2  (i/Or  10±5  cat  »  (Z/Or  100  ao  5 

3±  1  MUH 

(gJOr  3 ±  1  muh  ao  ($)Ot  5  mo  M 
10±3  MUH  . 
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Key:  (1).  Linit  of  switching.  (2).  Time  interval  of  wear.  (3).  Ranges 
of  signal  concentrations,  mg/mJ.  (4).  From  0  to  10*-5  s.  (5).  From 

100  it  is  above.  (6).  From  10*-o  s  to  3*-1  min.  (7).  From  100  to  5. 

(8).  From  3+- 1  min  to  10*-J  min.  (9).  From  5  to  1.8. 


Fig.  26.  Control  panel  of  gas  signal  analyzeipK-0060  (front  panel). 
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Mounting  conditions  and  Mounting.  The  sensor  of  gas  indicator  is 
installed  directly  in  the  room,  from  which  is  selected/taken  the  air 
for  analysis.  Instrument  it  is  operational  at  an  ambient  temperature 
from  -  40  to  30°C  and  during  the  removal  of  sensor  from  control  panel 
up  to  distance  to  200  m. 

3.6.  Instruments  for  determining  mercury  vapor. 

The  presence  of  mercury  vapor  in  air  of  industrial  enterprises 
is  determined  with  the  aid  of  the  stationary  automatic  meters  of  the 
concentration  of  mercury  vapors  IK8P-445  and  transferable  gas 
analyzers  OP8301. 

Stationary  automatic  meter  of  the  concentration  of  mercury  vapors 
IKRP-445. 

Instrument  is  developed  by  design  office  "Tsvetmatavtomatika" 

(KB  TsMA)  and  is  the  base  construction/design  of  the  subsequent 
developments  of  instruments  of  this  type. 


ii’yi 1  » 
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On  the  basis  of  instrument  IKRP-445  of  the  KB  TsMA  together  with 
the  institute  of  the  hygiene  of  work  and  occupational  diseases  of  the 
AMS  USSR  is  developed  automatic  stationary  gas  analyzer  IKRP-446  and 
portable  instrument  IKRP-4bQ. 


^/)OcHO*Hue  xapaKTCpMCTKM  npaSopoi 

HKPn-4H 

[Hana30iibi  iiaMepeHiia,  mi/m1  ....  0,002—0,06 


& 

Ocnomian  norpcuinocTk,  %  art  ccpxiiero 
(if)  npeae^a  HSMCpeiixsi  ...... 
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±5 

20 


HKM1-4S0 

0,002-0.3* 

0,01-0.1 

0,05-0,6 

±5 
20 


^OnMTHax  napnix  npuOopoa  Bbinymexa  Mockobckhm  MeurpoMexami 

umriruu 
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Key:  (1).  Fundamental  characteristics  of  instruments.  (2).  Ranges  of 
measurement,  mg/m*.  (3) .  Fundamental  error,  o/o  from  upper  limit  of 
measurement.  (4)  .  Time  lag  of  readings,  s.  (5).  Test  batch  of 
instruments  is  released  by  Moscow  electrical  engineering  plant. 


Designation/purpose.  Gas  analyzer  is  intended  for  continuous 
automatic  measurement  and  recording  the  concentration  of  mercury 
vapors  in  air  of  industrial  rooms  and  signaling  and  excess  of  the 
prescribed/assigned  values. 


Operating  principle. 


Page  95 
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The  effect/action  of  instrument  is  based  on  the  measurement  of 
selective  absorption  by  the  mercury  vapors  of  ultraviolet  radiation. 
As  the  source  of  radiation  serves  glow-discharge  mercury- vapor  lamp. 
As  receiver  is  applied  magnesium  photocell. 

The  analyzed  gaseous  mixture  is  passed  through  block-cuvettes, 
which  is  divided  into  two  equal  cuvettes:  the  worker  (on  which  is 
passed  the  analyzed  mixture)  and  comparative  (hermetically  sealed  and 
containing  pure  air)  .  With  the  aid  of  photomodulator  from  mercury 
luminous  gas  lamp  alternately  passes  through  both  cuvettes  and  it 
falls  to  photocell.  Upon  appearance  in  the  analyzed  mixture  of 
mercury  vapors  the  luminous  ansorption  in  working  cuvette  sharply 
increases/grows,  the  equilibrium  of  the  luminous  fluxes,  which  fall 
to  photocell,  is  disturned,  as  a  result  of  which  appears  variable 
component  in  the  luminous  flux  and  the  current  of  photocell.  In 
instrument  is  applied  compensation  measuring  circuit. 

Structural-assembling  performance.  Instrument  (Fig.  27)  is 
designed  on  the  basis  of  tne  electron  recording  bridge  of  the  type 
EHD-212  in  housing  of  which  are  mounted  electron  and  measuring 
instrument  units. 


■aw*  * 
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Pig.  27.  Gas  analyzer  IKWP-445  (tat:  general  view  of  assembly):  1  - 
electron  bridge;  2  -  pump;  j  -  sampler;  4  -  standard  source  of  the 
mercury  vapors;  5  -  filter  ror  cleaning  mercury  vapor  from  air. 

Page  96. 

Into  assembly  gas  analyzer  enter:  electron  bridge  EMD-212,  pump 
(compressor  of  the  type  KVfl-d),  sampler,  standard  source  of  mercury 
vapors  and  filter  for  cleaning  mercury  vapor  from  air. 

With  it  is  carried  oat  in  the  general-purpose 
(none  xplosion-prot^cted)  per  for  rnance. 

Fundamental  technical  and  performance  data. 
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Range  of  measurement,  mg/aJ  ...  0.01-0.6. 

Fundamental  error,  o /o  from  the  upper  limit  of  the  measurement  ... 
♦  10. 

Threshold  of  response,  mg/m3  ...  0.01. 

Time  lag  of  readings  gas  analyzer,  s  ...  10. 

Supply  voltage  at  the  frequency  of  50  Hz,  into  ...  220. 

Required  power,  W  ...  200. 

Weight  of  assembly  gas  analyzer,  ng  ...  30. 

Transferable  gas  analyzer  OP8JQ1. 

Instrument  is  developed  by  SKB  of  the  analytical  instrument 
manufacture  of  the  AS  USSR;  by  industry  it  is  not  released. 

Designation/purpose.  Gas  analyzer  is  intended  for  continuous 
automatic  measurement  and  recording  the  concentration  of  mercury 


by 
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vapor  in  air  of  industrial  rooms. 

Operating  principle.  The  effect/action  of  instrument  is  based  on 
the  phenomenon  of  absorption  by  tne  mercury  vapors  of  ultraviolet 
radiation  in  with  specific,  tne  only  with  it,  the  part  of  the 
spect  r um . 

In  contrast  to  the  analogous  in  operating  principle  of 
instrument  IKRP-445  in  gas  analyzer  0P8301  gaseous  mixture  is 
supplied  to  analysis  with  tree  convection. 

Structural-assembling  pert ormance.  Instrument  is  carried  out  in 
the  general- puroose  (nonexplosi ve- protected)  performance.  All  nodes 
are  mounted  in  portable  metal  housing.  Despite  the  fact  that  the  gas 
analyzer  is  portable  instrument,  it  can  be  connected  with  the  aid  of 
the  built-in  rheochord  to  secondary  recording  instrument,  entering 
the  assembly  of  gas  analyzer,  in  tnis  case  is  provided  remote  the 
redundancy  and  record  of  readings  of  portable  instrument. 

Fundamental  technical  and  performance  data. 

Range  of  measurement,  m g/mJ  ...  0-0.1. 


Fundamental  error,  o/o  from  tne  upper  limit  of  the  aeasurement 
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♦  10. 

Threshold  of  response,  mg/ia3  ...  0.01. 

Time  lag  of  readings  of  gas  analyzer,  s  ...  30. 

Environmental  parameters 

temperature,  °C  ...  10-50. 

relative  humidity,  o/o  ...  to  80. 

Supply  voltage  at  the  frequency  of  50  Hz,  V  ...  127. 

consumed  power,  W  ...  250. 

Page  97. 

3.7.  Instruments  for  determining  hydrogen  sulfide. 

For  determining  the  concentration  of  hydrogen  sulfide  in  air  of 
•industrial  rooms  are  used  stationary  automatic  gas  analyzers  FK5601 
and  FKG-2  whose  description  is  given  in  this  section,  and  also 
universal  stationary  automatic  gas  analyzers  FL5501  and  FGTs , 
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described  in  pt.  3.16. 

Stationary  automatic  gas  analyzer  FK5601  . 

Instrument  is  developed  oy  SKB  of  the  analytical  instrument 
manufacture  of  the  AS  USSfi;  by  industry  it  is  not  released. 

designat ion/pur pose.  Gas  analyzer  is  intended  for  the  continuous 
automatic  measurement  of  hydrogen  sulfide  concentration  in  air  of 
industrial  rooms  and  signaling  about  the  excess  of  its  maximum 
permissible  value. 

Operating  principle.  The  effect/action  of  instrument  is  based  on 
the  photocolorimetry  of  tne  indicator  solution1,  which  changed  its 
coloring  as  a  result  of  chemical  interaction  with  hydrogen  sulfide, 
which  are  located  in  the  analyzed  mixture. 

POOTNOTE  1 .  Coraposit.on  of  indicator  solution  (on  1  1  of  the 
distilled  water) ,  g: 

molybdic  oxide  of  ammonium  ...  5. 

sulfate  ammonium  ...  2,  5. 
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sulfuric  acid  ...  9 ,2.  ENDF GOT NOTE. 

In  instrument  is  applied  tne  differential  null  circuit  of 
measurement  with  two  photocells  and  with  the  optical  compensation 
photoelectric  current. 

In  the  absence  in  the  analyzed  mixture  of  hydrogen  sulfide  the 
intensity  of  the  luminous  rluxes  (passed  preliminarily  respectively 
through  working  and  comparative  cuvettes),  which  fall  to  working  and 
comparative  photocells,  will  be  identical,  and  consequently,  in 
metering  circuit  of  signal  it  will  not  be.  Appearance  in  the  analyzed 
mixture  of  hydrogen  sulfide  produces  change  in  the  intensity  of 
coloring  the  indicator  solution  in  working  cuvette  and,  conseguently, 
also  the  value  of  the  luminous  flux,  which  falls  to  working 
photocell.  Appearing  in  tuis  case  difference  in  the  intensities  of 
the  luminous  fluxes,  whicn  fail  to  photocells,  causes  the  appearance 
of  the  corresponding  differenca  in  the  photoelectric  currents  - 
voltage  of  unbalance,  proportional  to  hydrogen  sulfide  concentration 
in  the  analyzed  gaseous  mixture. 

Structural-assembling  performance.  Into  the  assembly  of  gas 
analyzer  enter:  voltage  ragulator  EPA-15,  transformer,  block  of 
supplying  the  solution,  sensor  of  gas  analyzer  and  block  of  supply  to 
the  analyzed  gaseous  mixture.  Additionally  into  assembly  can  enter 
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secondary  instrument  -  electron  potentiometer  of  the  type  EPD-07. 
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The  block  of  supplying  the  solution  is  the  metallic  cabinet, 
which  consists  of  two  sections,  of  which  are  placed  the  carboys  for  a 
working  solution,  bimetallic  temperature  controller  and  electric 
heaters  for  maintaining  the  permanent  temperature  of  solution. 

In  the  cover/cap  of  gas  analyzer  is  inspection  window  for 
observation  according  to  the  scale  of  readings  and  opening/aperture 
for  the  installation  of  tne  signal  lamp  whose  burning  in  the  process 
of  work  characterizes  the  fitness  of  gas  analyzer.  Sensor  is  carried 
out  in  the  general-purpose  (nonexplosion-protected)  performance. 

Fundamental  technical  and  performance  data. 

Ranga  of  measurement,  mg/m3  ...  0-20. 

Signal  concentration,  mg/m3  ...  10. 

Fundamental  error,  o/o  from  the  range  of  the  measurement  ...  by  *10. 

Threshold  of  response,  mg/m3  ...  1. 
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Expenditure/cons urn ption  of  analyzed  gaseous  mixture,  1/h  ...  12. 

Expenditure/consumption  or  indicator  solution,  1/h  ...  0.3. 

Time  lag  of  readings  of  gas  analyzer,  min  ...  3. 

Supply  voltage  at  the  frequency  of  50  Hz,  V  ...  127. 

Required  power,  W  ...  150. 

Mounting  conditions  and  mounting.  Gas  analyzer  (sensor  and 
auxilople)  is  intended  for  a  wall  mounting  or  during  special 
construction/dasign  (frame)  and  can  be  established/installed  only  in 
explosion  proof  room  with  tne  following  environmental  parameters: 

temperature,  by  °C  ...  10-20. 

relative  humidity,  o/o  ...  to  80. 

Stationary  automatic  gas  analyzer  FKG-2. 


instrument  is  developed  and  is  released  by  the  in  series 
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developmental  office  of  automation  (OKBA) . 

Designation/purpose.  Gas  analyzer  is  intended  for  continuous 
automatic  measurement  and  recording  the  content  of  hydrogen  sulfide 
in  technological  gaseous  mixtures  after  sulfur  removal,  and  also  in 
air  of  the  shops  of  the  production  of  synthetic  fiber. 

Operating  principle,  xhe  effect/action  of  gas  analyzer  is  based 
on  the  photometric  measurement  of  the  dry  indicator  tape*,  which 
changes  its  coloring  during  reaction  with  hydrogen  sulfide. 

footnote  *.  Composition  of  inaicator  solution  for  the  saturation  of 
cloth  (cotton)  tapa,  Vol.  o/o; 

acetic  lead  (an al ytically-pure)  ...  20. 

glycerin  ...  12. 

acetic  acid  (chemically  pure)  ...  0.2. 

the  distilled  water  ...  67. a.  ENDFOOTNOTE. 

Page  99. 
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The  luainous  flaxes  from  tne  lighting  tube  through  converging 
lenses  are  directed  for  tne  moving/driving  indicator  tape  and  for 
iaaobile  reference  sample  and,  being  reflected  froa  then,  they  fall 
to  the  light  sensitive  layer  of  pnotores istors.  Photoresistors 
(worker  and  comparative)  are  connected  into  bridge  measuring  circuit. 

In  the  absence  in  tha  analyzed  mixture  of  hydrogen  sulfide 
intensity  of  the  fal ling/inciaent  to  photoresistors  luainous  fluxes 
and  appearing  in  this  case  photoelectric  currents  are  identical  and 
in  diagonal  of  bridge  is  absent  aeasuring  signal.  Appearance  in  the 
analyzed  mixture  of  hydrogen  sulfide  causes  the  appropriate  change  in 
the  intensity  of  coloring  indicator  tape  and,  consequently,  also  the 
value  of  the  luminous  flux,  reflected  froa  indicator  tape  to  working 
photoresistor.  Appearing  in  tms  case  signal  in  the  diagonal  of 
bridge  is  proportional  to  tne  concentration  of  the  deterained 
component. 

Construction-assembling  perroraance.  Instrument  is  carried  out 
in  the  general-purpose  (noi.explosion-protected)  performance. 
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Fiq.  28.  Sensor  of  gas  analyser  FKG-2  with  the  open  cover/cap. 

Paqe  100. 

Into  the  assembly  of  gas  analyzer  enter:  the  sensor,  electronic  relay 
ElF-1,  voltage  regulator  c-d.09,  secondary  instrument  EPD-12, 
pressure  relay  uiD-1,  control  panel  PDU-A,  of  timer  Ye-52,  filter  of 
air  fv-io. 

On  special  order  in  assenoly  with  gas  analyzer  are  supplied:  the 
installation  for  tne  saturation  of  indicator  tape  UPL-1,  moisture 
separator  V-01,  stimulus  or  expenditure/consumption  PNG-1.  The 
housing  of  sensor  is  made  in  uust-splashproof  version  and 


continuously  is  blasted  by  pure  air  or  by  nitrogen.  In  the  case  of 
the  cessation  of  t.h»  supply  or  pure  air  into  the  housing  of  sensor  is 
provided  for  th=»  device,  wmcn  disconnects  the  supply  of  electric 
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power  supply  into  sensor.  The  construction/design  of  sensor  provides 
for  its  mounting  on  panel  or  on  bracket.  The  general  view  of  the 
sensor  of  gas  analyzer  witn  tue  open  cover/cap  is  shown  in  Pig.  28. 

Fundamental  technical  ana  performance  data. 

Range  of  measurement,  mg/a3  ...  0-30, 

Fundamental  error,  o/o  trou  tne  upper  limit  of  the  measurement  ... 

♦  10. 

Additional  errors  do  not  exceed  the  following  values  (o/o  from  the 
upper  limit  of  measurement): 

from  the  measurement  of  the  ambient  temperature  for  each  of  10°C 
in  interval  of  10-I5°c  ...  *2. 

from  a  barometric  change  on  every  10  mm  Hg  in  the  range  720-770 
mm  Hg  (96-100  kN/m2)  ...  j2. 

fro*  a  change  in  the  supply  voltage  on  i10o/o  from  220  V  ... 

♦  1.5. 


Threshold  of  sensitivity,  mg/a3  . 


5. 
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Parameters  of  the  analyzed  mixture 


temperature,  °C  ...  10-40. 


relative  humidity,  o/o  ...  30-80. 


expenditure/consumption,  l/h  ...  12. 


Speed  of  the  motion  of  indicator  tape,  mm/min 


Time  it  began  reactions,  min  ...  5. 


Supply  voltage  at  the  frequency  of  50  Hz,  v  . 


Required  power,  W  ...  100. 


Clearance  of  sensor,  aim  ...  430x315x175. 


Height  of  sensor,  kg  ...  22. 


Height  of  entira  assembly,  kg  ...  76. 
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Mounting  conditions  ana  mounting.  The  sensor  of  gas  analyzer  is 
installed  in  explosion  proof  room  with  the  following  environmental 
pa  rameters: 

temperature,  °C  ...  10- i5. 

relative  humidity,  o/o  ...  to  80. 

Page  101. 


For  decreasing  the  time  lag  tne  sensor  of  gas  analyzer  must  be 
established/installed  near  the  point  of  the  selection  of  the  analyzed 
mixture.  The  sensor  of  gas  analyzer  is  assembled  on  panel  or  bracket 
at  a  distance  not  less  than  0.5  m  from  wall  and  1.5  m  of  floor/sex. 
Gas  lines  are  assembled  in  accordance  with  the  diagram  of  gas 
connections,  represented  rn  Fig.  29.  For  the  purging  of  the  housing 
of  sensor  must  be  conducted/supplied  the  line  of  the  compressed  air 
or  nitrogen. 

The  binding  of  the  stimulus  of  expenditure/consumption  is 
fulfilled  in  accordance  with  the  diagram  of  mounting  PNG-1. 

Secondary  instrument  is  assemnled  on  general/common/total  panel. 
Pressure  relays,  voltage  regulator,  electronic  relay  and  timer  can  be 
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established/installed  separately.  The  length  of  line  between  the 
sensor  and  the  secondary  instrument  Bust  not  exceed  100  a.  The 
mounting  of  electric  lines  they  conduct  according  to  the  diagram  of 
external  electrical  connections  (Fig.  30). 
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Fig.  29.  Gas  analyzer  FKG-z.  The  diagram  of  external  gas  connections: 
1  -  stimulus  of  the  flow  rate;  2  -  valve/gate;  3  -  filter  of  the  air; 
4  -  control  panel;  5  -  pressure  relay*  6  -  sensor;  I  -  analyzed 
gaseous  mixture;  TI  -  compressed  air  (nitrogen);  III  - 
discharge/break;  of  gas. 

3.8.  Instruments  for  determining  sulfurous  anhydride. 

For  determining  sulfurous  aaaydride  in  air  of  industrial  rooms 
are  used  the  described  neiow  stationary  automatic  gas  analyzer  GKP-1 
and  the  stationary  automatic  gas  analyzer  FL5501  whose  description  is 
given  in  pt.  3.16. 

Page  102. 


Stationary  automatic  gas  analyzer  GKP-1 
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Instrument  is  developed  and  is  released  by  short  runs  by  the 
experimental  design  office  ot  automation  (OKBA)  l. 

FOOTNOTE  *.  In  the  exper imental  design  office  of  automation  is 
developed/processed  also  tne  instrument  GKP-2  for  determining 
sulfurous  anhydride  in  air  with  the  limits  of  measurement  0-30  mg/m3 
ENDFOOTNOTE. 


Designation/purpose.  Jas  analyzer  is  intended  for  continuous 
automatic  measurement  and  recording  the  content  of  sulfurous 
anhydride  in  atmospheric  air. 


DOC 


791801 06 


PAGK 


5UV- 


Fig.  30.  Gas  analyzer  FKG-2.  The  diagram  of  the  external  electrical 
connections:  1  -  sensor;  2  -  electron  potentiometer;  3  -  electronic 
relay;  4  -  rack  of  terminals/grippers,  switching;  5  -  timer;  6  - 
pressure  relay;  7  -  voltaje  regulator. 

Pa  g  e  10  3. 

A  relatively  larger  guantity  ot  oxides  of  nitrogen  (to  18  mg/m^)  , 
hydrogen  sulfide  (to  0.1  wg/m-*}  #  Hydrocarbons  (to  200  mg/m3)  , 
chlorines  and  other  ad  mi xtures/iap urities  (undefined  components)  in 
the  analyzed  mixture  does  not  prevent  the  measurement  of  the 
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concentration  of  the  determined  component  with  the  accuracy  of 
fundamental  error.  According  to  agreement  with  producer  the  gas 
analyzer  GKP-1  can  be  used  tor  determining  sulfurous  anhydride  in  air 
of  industrial  rooms. 

Operating  principle.  The  effect/action  of  gas  analyzer  is  based 
on  the  measurement  of  the  saturated  electric  current,  which  appears 
during  the  electrolysis  of  the  solution  which  contains  the  determined 
substance,  which  is  electrochemical  depolarizer. 

The  analyzed  mixture  with  the  aid  of  the  stimulus  of  flow  rate 
is  supplied  through  the  sampling  device  into  electrochemical  cell. 

The  sulfurous  anhydride,  whicu  is  contained  in  the  analyzed  mixture, 
reacts  with  iodine  to  hydrogen  iodide  which  then  is  electroplated  on 
measuring  electrode,  moreover  me  value  of  electric  current  is  the 
measure  for  the  concentration  of  the  determined  component. 

Structural- assembling  perr or rnance.  Gas  analyzer  is  not 
explosion-proof.  Into  the  assemnly  of  gas  analyzer  enter:  the  sensor, 
control  panel,  secondary  instrument  (potentiometer  of  the  type  PSB) , 
voltage  regulator  S-0.09,  cable,  reagents. 
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Fig.  31.  Gas  analyzer  GKP-1.  Control  panel  (front  panel):  1  -  panel; 
2  -  selector  Knob  of  the  ranges;  3  -  safety  device/fuse;  4  -  signal 
lamp  of  the  divergence  of  the  gas  flow  from  the  given  one;  5  - 
knob/arm/hand le  of  the  start  of  the  heating;  6  -  knob/arm/handle  of 
the  start  of  instrument. 

Key;  (1).  Heating.  (2).  instrument.  (3).  Emergency.  (4).  Vki.  (5). 
Off.  (6)  .  mg/m3. 

Page  104. 

The  sensor  of  gas  analyzer  installed  in  housing  made  from 
gl ass- fiber-reinforced  plastic  witn  thermal  insulation  layer  from 
foamed  plastic.  The  elements  of  tne  network  of  sensor,  with  exception 
of  gas-bleeding  device,  are  mounted  on  sliding  carriage,  and  control 
panel  (Fig.  31)  -  in  aluminum  nousing  with  the  detachable  frcnt  panel 
on  which  are  arranged/located  measuring  range  changeover  switch  and 
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other  control  knobs  of  the  wock  of  instrument. 

Fundamental  technical  and  performance  data. 

Range  of  measurement,  mg/m3  ...  of  0-1;  0-2;  0-5;  0-10. 

Scaling  factor  k„,  ag/m3  ...  0.01;  0.02;  0.05;  0.1. 

Fundamental  error,  o/o  from  tne  upper  limit  of  the  measurement  ...  by 

♦6 . 

Threshold  of  response,  ag/m3  ...  0.03. 

the  parameters  of  the  analyzed  mixture; 

temperature,  °C  ...  from  -40  to  40. 

relative  humidity,  o/o  ...  10-95. 

flow  rata,  1/h  ...  50. 

Time  it  began  reactions,  min  ...  5. 

Time  lag  of  readings  of  gas  analyzer,  min  ...  15. 
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Supply  voltage  at  the  frequency  of  50  Hz,  V  ...  220. 

Required  power,  W  ...  100. 

Clearance,  mm 

sensor  ...  365x236x320. 

control  panel  ...  114x90x230. 

Height,  kg 

sensor  ...  8. 

control  panel  ...  1. 

Mounting  conditions  and  mounting.  The  sensor  of  gas  analyzer  is 
installed  directly  in  tne  place  of  the  selection  of  the  analyzed 
mixture  (in  cabinet)  and  with  the  aid  of  plug  couplings  is  connected 
with  control  panel  [see  tne  diagram  of  electrical  connections  (Fig. 
32)  ].  The  gas  connections  of  sensor  are  made  from  Teflon  tube  in 
accordance  with  the  diagram,  represented  in  Fig.  33.  In  the  site  of 
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installation  of  sensor  the  environmental  parameters  must  be  within 
the  following  limits: 

the  temperature,  °C  ...  -40  to  40. 

relative  humidity,  o/o  ...  10-95. 

Control  panel,  stanilizer  and  secondary  instrument  are  installed 
in  a  room  with  the  following  environmental  parameters: 

temperature,  °C  ...  5-40. 

relative  humidity,  o/o  ...  to  80. 

Page  105. 

Secondary  instrument  can  oe  distant  from  sensor  up  to  distance 
to  500  m. 
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Fig.  32.  Gas  analyzer  GKP-1.  The  diagram  of  the  external  electrical 
connections:  1  -  sensor;  2  -  voitage  regulator;  3  -  secondary 
instrument;  4  -  control  panel. 


Fig.  33.  Gas  analyzer  GKP-1.  Tne  diagram  of  gas  connections:  1  - 
gas-bleeding  device;  2  -  cell  electrochemical;  3  -  filters  of  the 
rough  and  fine  purification;  4  -  signal  indicator  of  the  flow  of  gas 
SRG-5 ;  5  -  stimulus  of  flow  rate  PRG-4. 

3.9.  Instrument  for  determining  hydrocyanic  acid. 

For  determining  the  microconcentrations  of  hydrocyanic  acid  in 
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air  of  industrial  rooms  can  be  used  universal  stationary  automatic 
gas  analyzer  PGTs ,  described  in  pt.  3.  16. 

Page  106. 

3. 10.  Instruments  for  determining  the  phosgene. 

For  determining  the  microconcentrations  of  phosgene  in  air  of 
industrial  rooms  is  intended  stationary  automatic  gas  analyzer  GSF-3. 

For  these  purposes  can  oe  also  used  universal  stationary 
automatic  gas  analyzer  FGTs,  described  in  pt.  3. 16. 

Stationary  automatic  gas  analyzer  GSF-3. 

Instrument  is  developed  and  he  was  in  series  released  by  the 
experimental  design  office  of  automation  (OKBA) .  In  1969  it  was  taken 
out  of  production. 

Designation/purpose.  Gas  indicator  is  intended  for  a  signaling 
about  the  presence  in  air  or  tne  industrial  rooms  of  the  maximum 
permissible  concentration  or  phosgene. 


Operating  principle.  The  e t feet /act  ion  of  gas  indicator  is  based 
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on  the  measurement  of  time  during  which  coloring  the  scanned 
photometrically  dry  indicator  tape1  during  reaction  with  phosgene 
reaches  the  specific  intensity,  also,  on  the  comparison  of  this  time 
with  the  prescribed/assigued  standard,  equal  to  the  cycle  time  of 
timer . 

FOOTNOTE  ».  Composition  of  indicator  solution  for  the  saturation  of 
one  plate  holder  (20  m)  of  cloth  tape  (in  100  mi,  benzene),  g: 

y-benzylpyr idine  ...  4. 

N-benzy lany line  ...  1.  ENDPOOTNOTE. 

The  function  of  timer  performs  the  engine,  kinematically  bonded 
through  reducer  and  cam  with  microswitch.  The  signalling  device  of 
instrument  is  included,  waen  tne  time  of  the  achievement  of 
prescribed/assigned  to  intensity  coloring  of  indicator  tape  less  than 
or  equal  to  to  the  cycle  time  or  timer,  which  corresponds  to  phosgene 
concentration  in  air,  greater  or  equal  to  PDK . 

Structural-assembling  perrormance.  Into  the  assembly  of  gas 

S 

indicator  enter:  the  sensor,  voltage  regulator  jt-0.09,  control  panel 
PD0-A,  filter  of  air  FV-10,  air  removal  j9t  VEZh-2,  rotameter  RS-3A, 
electromagnetic  relay  HKU-48,  kaob/button  with  no  [normally  open] 
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contact,  knob/button  with  nc  £  normally  closed]  contact,  needle  valve. 
For  recording  the  dangerous  concentrations  of  phosgene  in  time 
instrument  they  complete  by  the  recording  voltmeter.  Its  to  connect 
to  diagram  in  this  case  is  must  in  parallel  with  indicating  relay. 
Housing  of  the  sensor  of  poured  from  Silumin.  All  nodes  and 
elements/cells  of  senscr  are  arranged  on  two  panels  which  are  placed 
into  the  housing,  constantly  blown  by  pure  air  or  nitrogen  (for 
retaining/preserving /maintaining  tne  sensitivity  of  indicator  tape) . 
The  sensor  of  gas  indicator  in  the  general  industrial  version  is 
assembled  on  panel. 

Page  107. 

Fundamental  technical  ana  performance  data. 

Siqnal  concentration,  mg/a3  ...  0.5. 

Fundamental  arror,  o/o  from  signal  concentration  ...  +20. 

As  the  signalling  device  of  instrument  can  be  used  any 
electrolytic  device  (light,  sonic,  etc.)  with  voltage  I2//220  T  and  in 
required  power  to  500  W . 


Parameters  of  the  analyzed  mixture 


r 
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temperature,  °C  ...  1U-J5. 

relative  humidity,  o/o  ...  to  80. 

Signal  lag  (without  takinj  into  account  time  lag  due  to  the 
gas-feeding  line),  min  ...  8. 

Supply  voltage  at  the  frequency  of  50  Hz,  V  ...  220. 

Required  power,  W  ...  75. 

Clearance  of  sensor,  mm  ...  4J0xJ2dx262. 

Weight  of  sensor,  kg  ...  17.3. 

Mounting  conditions  and  mounting.  Instrument  is  calculated  for 
exploitation  in  explosion  proot  rooms  in  the  following  environmental 
parameters: 

temperature,  °C  ...  10- J5. 


relative  humidity,  o/o 


to  80 
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All  blocks  of  gas  indicator  ace  assembled  on  the  panel, 
installed  at  a  distance  nor  more  tnan  100  m  from  the  point  of  the 
sampling  of  the  analyzed  gas.  For  the  purging  of  the  housing  of 
sensor  and  feed  of  ejector  must  be  conducted/supplied  the  line  of  the 
compressed  air  (or  nitrogen)  oy  pressure  2-10  kg/cm2  with  flow  rate 
not  more  than  2  m3/h. 

3.11.  Instruments  for  determining  chlorine. 

For  determination  and  recording  chlorine  concentration  in  air  of 
industrial  rooms  use  stationary  automatic  gas  analyzers  F KG- 3  and 
AGL-2 ,  described  below. 

For  determining  the  microconcen t ra t ions  of  chlorine  can  be  also 
used  universal  stationary  automatic  gas  analyzer  FLS501,  described  in 
pt .  3.16. 

Stationary  automatic  gas  analyzer  FKG-3. 

Instrument  is  developed  and  is  released  by  the  in  series 


developmental  office  of  automation  (OKBA) 
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Designation/purpose.  Gas  analyzer  is  intended  for  continuous 
automatic  measurement  ana  recording  the  tracks  of  chlorine  in  air  of 

industrial  rooms. 

Operating  principle.  The  effect/action  of  gas  analyzer  is  based 
on  the  photometric  measurement  of  the  wet  indicator  tape1,  which 
changes  its  coloring  during  reaction  with  chlorine. 

FOOTNOTE  1 .  Composition  of  indicator  solution  for  saturation  with 
cloth  (cotton) ,  tape,  o/o  Vol.: 

acetate  of  sodium  ...  5. 

iodide  cadmium  ...  5. 

starch  (soluble)  ...  1. 

the  distilled  water  ...  B9.  ENDFOOTNOTE. 


Photoresistors  (working  and  comparative)  are  connected  on 

di f  f ereni-  ial  circuit  with  direct  reading.  In  the  absence  of  chlorine 

in  air  the  intensity  of  tne  f aliing/incident  to  photoresistors 
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luminous  fluxes  is  identical  and  the  arrow/pointer  of  secondary 
instrument  will  cost  on  zero. 


Apoearance  in  air  of  coionue  causes  the  appropriate  change  in 
the  intensity  of  coloring  indicator  tape  and,  consequently,  also  the 
value  of  the  luminous  flux,  reflected  from  indicator  tape  to  working 
photoresistor.  Appearing  in  tins  case  difference  in  the  intensities 
of  the  luminous  fluxes,  wnich  fall  to  photoresistors,  causes  the 
appearance  of  the  corresponding  (inference  in  the  photoelectric 
currents  -  voltage  of  uncaiance,  proportional  to  the  concentration  of 
the  determined  component. 
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Fig.  34.  Sensor  of  gas  analyzer  FKG-3  with  the  open  cover/cap. 

Page  109. 

This  voltage  is  measured  oy  secondary  instrument. 

Structural-assembling  performance.  Into  the  assembly  of  gas 
analyzer  enter:  th?  sensor,  voltage  regulator  S-0.09,  secondary 
instrument  of  the  type  EPO,  brocn  of  gas  supply  BPG-2,  control  panel 
PDU-A,  filter  of  air  FV-10.  housing  of  sensor  is  dust-  and 
splash-proof.  All  sensor  units  with  exception  of  the  transformer, 
established/installed  on  rear  wall,  are  arranged/located  on  the 
removing  itself  panel. 

?nj  no  den  of  t.he  blocs.  of  gas  supply  (stimulus  of  flow  rate. 


rotameter  and  pressure  regulator)  are  mounted  in  metal  housing.  The 
cor.str  net  ior/design  of  sensor  and  ulock  of  gas  supply  provides  for 
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their  mounting  on  panel  or  on  tne  special  framework.  Sensor  with  the 
open  cover/cap  is  depicted  m  Fig.  34. 

Fundamental  technical  and  performance  data. 


n 


Range  of  measurement,  mg/m3  ...  0-2.  1  i 

,  \ 

i  j 

Fundamental  error,  o/o  from  the  upper  limit  of  the  measurement  by  j 

♦  20.  | 


Additional  errors  do  not  axceea  tne  following  values  (o/o  from  the 
upper  limit  of  measurement): 


from  a  change  in  tne  flow  rate  of  the  analyzed  mixture  per  ±4o/o 
from  60  1/h  ...  +4 . 


from  a  change  in  the  ambient  temperature  for  each  of  5°C  in 
interval  of  10-35°C  ...  ±5. 

from  the  change  of  barometric  pressure  for  every  10  mm  Hg  in  the 
range  of  720-780  mm  Hg...  +2.  ; 

from  the  change  in  supply  voltage  by  +10$  from  220  V  ...  +1.5.  '! 

i! 

ki 


Threshold  of  response,  mg/m3 


.  0.25 
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Parameters  of  the  analyzed  mixture; 

temperature,  °C  ...  10-35. 

relative  humidity,  o/o  ...  to  80. 

atmospheric  pressure,  mm  Hg  (*N/m2)  ...  720-780  (96-102) 

flow  rate,  1/h  ...  60. 

Time  it  began  reactions,  min  ...  3.5. 

Time  lag  of  readings  of  gas  analyzer,  min  ...  10. 

Speed  of  the  motion  of  indicator  tape,  am/min  ...  6+0.6. 

Supply  voltage  at  the  frequency  ot  50  Hz,  V  ...  220. 

Required  power,  H  ...  100. 

Clearance  of  sensor,  mm  ...  422x331x175. 

Height  of  sensor,  kg  ...  18.5. 


w  ji«iu  «pa 


Pin* 
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Height  of  entire  assembly  of  gas  analyzer,  leg  .  . .  47. 

Page  110. 

Mounting  conditions  and  mounting.  Sensor  and  block  of  gas  supply  are 
assembled  on  panel  or  cn  tne  bracket,  installed  in  explosion  proof 
room  with  the  following  environmental  parameters: 

temperature,  °C  ...  10-35. 

relative  humidity,  0/0  ...  to  80. 

Secondary  instrument  is  assembled  on  general/coamon/total  panel. 
Voltage  regulator  can  be  established/installed  separately. 

The  length  of  the  line  of  communications  between  the  sensor  and 
the  secondary  instrument  must  be  not  more  than  10  m. 

The  external  gas  and  electrical  connections  of  gas  analyzer  it 
is  assembled  in  accordance  witn  diagram  (Fig.  35)  . 
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Fig.  35.  Gas  analyzer  F KG-  J.  Tae  diagram  of  the  external  gas  and 
electrical  connections:  1  -  block  of  gas  supply;  2  -  sensor;  3  - 
secondary  instrument;  4  -  control  panel;  5  -  filter  of  the  air;  6  - 
voltage  regulator;  I  -  analyzed  gaseous  mixture;  II  -  compressed  air. 

Stationary  automatic  gas  analyzer  AGL-2. 

Instrument  is  developed  and  was  released  by  short  runs 
experimental  workshop  SK6  VNIIJT  [All-Union  Scientific  Research 
Institute  of  Work  Safety  of  tne  VTsSPS]  of  VTsSPS  [All-Union 
CentralTrade-Union  Council],  Non-current  for  modification. 


Page  111. 
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Designation/purpose.  Gas  analyzer  is  intended  for  continuous 
(cyclic)  automatic  measurement  and  recording  chlorine  concentration 
in  air  of  industrial  rooms. 

Operating  principle.  Tne  e f iect/act ion  of  gas  analyzer  is  based 
on  li near-color ist ic  method  of  determining  gas  concentrations  in  air. 

In  the  narrow  section,  situated  across  paper  tape,  is  applied  a 
solution  of  reagent1,  and  then  aoove  the  surface  of  this  section 
along  special  channel  is  nroacned  with  given  speed  the  specific  space 
of  the  analyzed  mixture. 

FOOTNOTE  *.  For  the  scale  0-20  mg/rn3  is  used  the  indicator  solution 
of  the  following  composition:  100  ml  of  the  distilled  water;  0.05  g 
of  o-Tolidine  (fundamental,  pure)  0.50  g  of  citric  acid  (chemically 
pure)  and  10  g  of  potassium  bromide  (chemically  pure) .  ENDFOOTNOTE. 

As  a  result  of  the  reaction  of  tne  determined  component  w'.th  reagent 
on  the  surface  of  tape  is  rormed  the  painted  track;  in  the  form  of  the 
line  whose  length  is  proportional  to  the  concentration  of  the 
determined  component. 

Reference  grid  on  tape  manes  it  possible  to  determine  a  change 


of  chlorine  concentration  in  time 
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Structural- assembling  performance.  Instrument  is  carried  out  in 
the  general-purpose  (nonexplosxon- proof )  performance.  Into  the 
assembly  of  gas  analyzer  enter:  tne  gas  analyzer  AGL-2,  coupling 
cable  and  reagents.  All  nodes  and  eleaents/cells  of  gas  analyzer  are 
mounted  in  one  metal  housing,  intended  for  a  mounting  on  panel  or  on 
the  special  framework  (frame,  oracket) . 

Fundamental  technical  and  performance  data. 

Range  of  measurement,  mg/a3  ...  0-20. 

Fundamental  error,  o/o  from  the  upper  limit  of  the  measurement  ... 

♦  5. 

Threshold  of  response,  mg/m3  ...  1. 

Plow  rate  of  analyzed  mixture,  min  ...  1. 

Duration  of  cycle,  min  ...  3. 

Speed  of  the  motion  of  indicator  tape,  mn/min  ...  1. 
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Supply  voltage  at  the  frequency  of  50  Hz,  V  ...  220. 

Required  power,  w  ...  40. 

Clearance,  mm  ...  130x290x338. 

Height,  kg  ...  8. 

3.12.  Instrument  dl4  the  determination  of  Freon-12. 

Stationary  automatic  of  gas  analyzer  FL6801. 

Instrument  is  developed  oy  SKB  of  the  analytical  instrument 
manufacture  of  the  AS  USSR  and  is  released  by  the  in  series  Smolensk 
plant  of  the  resources  of  automation. 

Designation/purpose.  Gas  analyzer  is  intended  for  the  continuous 
(cyclic)  automatic  measurement  of  microconcentrations  Freon- 12  in  the 
air . 

Page  112. 


Operating  principle.  The  effect/action  of  instrument  is  based  on 


the  photometric  measurement  of  tne  dry  paper  indicator  tape,  which 
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changes  its  coloring  as  a  result  or  reaction  with  products  of  the 
thermal  decora  position  of  Ereon-  1*,  obtained  in  the  electric  furnace 
of  resolution.  Gas  analyzer  wonts  according  to  closed  system  -  the 
analyzed  gaseous  mixture  is  aostracted/r emoved  into  the  same  room, 
from  which  is  selected  the  test/sa  isple. 

As  measuring  in  instrument  is  used  optical  two-channel  diagram 


with  electric  compensation 
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Fig.  16.  Gas  analyzer  F 1.6 80  1.  The  arrangement  of  blocks  and  auxiliary 
nodes  on  the  panel:  1  -  secoudary  instrument;  2  -  junction  box;  3  - 
sensor;  h  -  chemical  filter  (2  pieces);  5  -  blocking  and  regulating 
va lve/gate. 


Page  113. 


Structural-assembling  performance.  Gas  analyzer  is  released  in 
the  water- proof »d ,  vibration-proof  and  shock  resistant  performance. 
The  construction/des j.gn  or  gas  analyzer  provides  its  normal  operation 
with  prolonged  inclinat lcns/slopes  on  angle  of  15°  to  any  side,  and 
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also  after  output  from  short-time  inclinations  to  ingle  to  45°. 

Into  the  assembly  oi  gas  analyzer  enter:  the  sensor,  electron 
indicating  device  EK-1,  stimulus  ox  flow  rate,  junction  box,  chemical 
filters  -  2  pieces  ar.i  blocxing  anu  regulating  valve/gate. 
Additionally  (if  necessary)  into  tne  assembly  of  gas  analyzer  can 
enter  the  block  of  distriuutiny  gas  PB-S  and  the  outside  panel  for 
the  teletransmission  of  readings. 

All  blocxs  and  nodes  or  gas  analyzer  (except  block  RB-5  and 
outside  panel)  are  mounted  on  geueial/co mmon/total  panel  switchboard 
(Fig.  16).  Ir.  the  cover/cap  or  tne  sensor  of  gas  analyzer,  which 
emerges  on  the  face  of  panel,  ace  inspection  holes  of  rotameter  and 
of  signal  about  spending  or  blear  of  indicator  tape.  On  the  cover/cap 
of  junction  box,  also  emerging  cn  race  panel,  is  placed  the  toggle 
switch  for  the  start  of  gas  analyzer. 

Portable  panel  for  tne  te letrans mi ssion  of  readings  is  the 
shield  on  wh:ch  are  estauiishau/insta lied:  the  indicating  device, 
which  doubles  readings  of  rundameutal  electronic  device,  device  (neon 
tube/lamp),  which  signals  aoout  spending  or  break  of  tape  in  the 
sensor  of  gas  analyzer,  and  roar-valve  signal  panel,  intended  for  the 
redundancy  of  the  indicating  lignts  of  the  block  of  distributing  gas 
about  the  ordinal  point  cr  the  selection  of  the  analyzed  gaseous 
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Mixture. 

Fundamental  technical  ana  performance  data. 

Range  of  measurement,  mg/a-»  ...  0-500. 

Fundamental  error,  o/o  irorn  tne  upper  limit  of  the  measurement  ... 

♦  10. 


Threshold  of  response,  rng/a3  ...  Z5. 


Parameters  of  the  analyzed  mixture 


temperat ura,  °C  ...  from  -10,  to  50. 


relative  humidity,  o/o  ...  id-98. 


atmospheric  pressure,  mm  ilg  (xN/m?)  ...  680-920  (90-122). 


flow  rate,  t/h  ...  6d. 


Duration  of  one  cycle  of  analysis,  min  1  ...  5,  10,  15. 


FOOTNOTE:  ♦he  duration  ci  cycle  is  established  with  the  aid  of  the 
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change  gears.  ENDFOOTNOI t. 

Page  114. 

Starting  time,  min  ...  30. 

Time  of  continuous  operation  without  the  change  of  tape  (during  cycle 
5  min) ,  h  ...  19-50. 

Supply  voltage  at  the  frequency  of  50  Hz,  V  ...  127/220. 

Required  power,  W  ...  200. 

Overall  dimensions  of  tne  panel  or  gas  analyzer,  mm  ...  400x935x285. 

Height  of  the  assembly  ot  gas  analyzer  on  panel,  kg  ...  69. 

Instrument  performs  tne  following  process/operations: 

automatically  sel^cts/taxes  air  for  analysis 
consecuti vely/serial ly  or  four  uirferent  points  (rooms); 

it  remotely  transmits  readings  with  the  indication  of  the  points 


of  the  selection; 
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it  signals  about  the  spenuiug  of  the  indicator  tape; 

puts  out  impulse/mumantum/pulse  into  the  signaling  system  about 
the  achievement  of  the  c sta bi is ned/in stalled  limits  of  the 
concentration  of  determined  component  in  air. 

Mounting  conditions  ana  mounting. 
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Fig.  17.  Gas  analyzer  FL6801.  Tne  diagram  of  external  gas 
connections:  1  -  rotameter;  2  -  furnace  of  the  resolution;  3  -  the 
reaction  chamber;  4  -  filter  (o  pieces ) ;  5  -  stimulus  of  the  flow 
rate;  6  -  blocking  and  regulating  valve/gate;  7  -  block  of 
distributing  gas. 

Pa  ge  118. 

Gas  analyzer  and  its  separate  dLocks  are  installed  in  explosion  proof 
room  with  the  following  environmental  parameters: 

temperature,  °C  ...  o-bO. 

relative  humidity,  o/o  ...  JO-98. 
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Distance  from  the  place  or  sampling  for  analysis  to  sensor  can 
comprise  to  25  m  along  the  length  of  gas  line.  The  block  of 
distributing  gas  is  installed  hi  immediate  proximity  of  panel,  and 
the  panel  for  the  te le transmission  of  readings  can  be  referred  to 
distance  to  100  m.  Gas  connections  are  assembled  on  diagram  (Pig. 

37) .  The  schematic  of  tne  external  electrical  connections  of  gas 
analyzer  is  givan  in  Fig.  jd« 


DOc  =  79180106 


PAGE 


Mi 


Fig.  38.  Gas  analyzer  FifadOI.  i'ne  diagram  of  the  external  electrical 
connections:  1  -  block  of  distributing  the  gas;  2  -  outside  panel;  3 
-  electron  indicatinq  device;  4  -  junction  box;  5  -  sensor;  6  - 
stimulus  of  flow  rate. 

3.13.  Instrument  for  determining  carbonyl  of  nickel. 

Stationary  automatic  gas  analyzer  UF8101, 

Instrument  is  developed  an>.  is  released  by  SKB  of  the  analytical 
instrument  manufacture  of  the  AS  USSR. 

Designa*- ion/pur  pose.  Gas  analyzer  is  intended  for  the  continuous 
automatic  measurement  of  tne  microconcen traticns  of  vapors  of 
carbonyl  of  nickel  in  air  of  industrial  rooms. 
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Operating  principle.  The  effect/action  of  instrument  is  based  on 
selective  absorption  by  tne  vapors  of  carbonyl  of  nickel  of  the 
ultraviolet  rays  (see  the  "operating  principle"  of  gas  analyzer 
IKRP-445)  . 

For  increasing  the  selectivity  in  gas  analyzer  is  applied 
luminescence  transformer  -  phospnor  L-27  and  light  filter  KS-2  for 
the  liberation/isolation  of  ultraviolet  section  from  entire  radiation 
spectrum  of  source  ( mere ury- vapor  lamp)  and  its  conversion  into 
visible  radiation. 

In  instrument  is  applied  measuring  circuit  with  the  zero  optical 
compensation  photoelectric  current. 

A  st r ,,'~t ur a  1- asse mhlin g  performance.  All  blocks  and  nodes  of  gas 
analyzer  are  mounted  in  metal  nousing  with  the  opened/disclosed 
front/leading  loor,  on  inside  oi  wnich  is  arranged/located  measuring 
instrument  unit,  power  transformer  and  vibrator  for  the  modulation  of 
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the  luminous  flux.  Within  nousxng,  above,  is  placed  the  block  cf 
distributing  gas  RB-5  witn  filters,  below  -  the  chamber/camera  of 
destruction  (resolution  of  caroonyl  nickel  at  temperature  to  }00°C)  , 
intended  for  cleaning  vapors  of  carbonyl  of  nickel  and  supply  froa 
analyzed  gaseous  its  supply  into  comparative  cuvette,  stiaulus  of  the 
flow  rate  PR-3,  filter  for  the  collecting  of  the  isolated  in 
chamber/camera  decomposition  of  nickel,  blocking  and  regulating 
valve/gate  and  fan  for  cooling  the  internal  cavity  of  housing. 

To  the  front  panel  of  the  nousing  of  gas  analyzer  is  carried  out 
electron  showing  and  recording  instrument  DSRl-07,  under  which  is 
located  the  light  signal  panel,  waich  signals  about  the  chamber 
operation  of  decomposition. 

Fundamental  technical  and  performance  data. 

Range  of  measurement,  mg/m3  ...  0-10 

fundamental  error,  o/o  trom  tne  upper  limit  of  measurement  ...  *,20 

th  reshold  of  response,  mg/in3  ...  1 

Flow  rate  of  analyzed  gaseous  mixture,  1/h  ...  600 
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Supply  voltage  it  the  frequency  of  50  Hz,  into  ...  220 


Require  l  power,  W  ...  400 


Clearance  of  t h  ■>  panel  or  gas  analyzer,  mm  ...  700x  1750x450 


Knight  of  the  assembly  ot  gas  analyzer,  leg  ...  300. 


Pa  ge  117. 


Instrument  performs  automatic  air  bleed  for  analysis 
consecutively/serially  ot  rour  difterent.  points  (rooms)  ,  and  also  it 
signals  about  the  achievement  of  the  pre scribed /assigned  limit  of  the 
concentrations  of  the  deter mined  component. 

Mounting  conditions  and  mounting.  Gas  analyzer  is 
established/installed  in  explosion  proof  room  with  the  following 
environmental  parameters: 

temperature,  by  °C  ...  15-35 

relative  humidity,  o/o  ...  to  80 


6i  stance  from  the  place  of  sampling  for  analysis  to  gas  analyzer 
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must  not  exceed  50  m  along  the  length  of  gas  line. 

Gas  connections  are  assembled  in  accordance  with  diagram  (Fig. 

39)  . 
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Fig.  39.  Gas  analyzer  UF8I-10.  Diagram  of  gas  connections.  1  -  block 
of  distributing  the  gas;  Z  -  uomug  and  comparative  cuvettes;  3  - 
shut-off  controlling  vaiva/gate  (Z  pieces);  4  -  rotameter;  5  - 
stimulus  of  the  flow  rata;  o  -  chamber /earner a  of  the  resolution:  7  - 
gas  change-over  switch;  a  -  niter  (b  pieces).  I  -  air  suction  for 
the  safeguard  of  a  normal  operation  of  the  stimulus  of  flow  rate. 

Page  118. 


3.14.  Instrument  for  determining  ozone1, 

FOOTNOTE  1  .  0  K  EH  d Qvelops/processes  stationary  ultra-violet  gas 
analyzer  GIJP-2V,  intended  tor  uetermining  ozone  in  air  in  the  range 
of  the  concentrations  ct  u-10  Voi.  ones  o/o.  ENDFOOTNOTE. 
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For  determining  ozone  concentration  in  air  o£  industrial  rooms 
it  is  possible  to  use  a  universal  stationary  automatic  gas  analyzer 
FL560  1,  described  in  pt.  j.lb. 

3.15.  Instrument  for  determining  nydrogen  chloride. 

The  presence  of  hydrogen  chloride  in  air  of  industrial  rooms  can 
be  determined  with  the  aid  of  tne  stationary  automatic  gas  analyzer 
"Sigma  1",  described  in  pt.  3.16. 

3. 16.  Instruments  for  determining  several  harmful  substances 
(all-purpose  instruments). 

This  group  of  instruments  includes:  stationary  automatic  gas 
analyzers  FL5501,  FGTs  and  "Sigma  1". 

Stationary  automatic  gas  analyzer  FL55011. 

FOOTNOTE  1 .  Toward  the  end  of  1973  the  Smolensk  plant  of  the 
resources  of  automation  will  master  the  issue  of  the  modernized 
photometers  FL5501L  witn  the  standardized  output  signal,  which  will 
make  possible  to  use  it  in  the  automatic  control  systems  and  control. 
ENDFOOTNOTE. 


■  imH 
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Instrument  (Fig.  40)  is  developed  by 
instrument  manufacture  of  t:ie  AS  USSR  and 
series  Smolensk  plant  cf  tue  resources  of 


S KB  of  the  analytical 
is  released  by  the  in 
automation. 


Designation/purpose.  das  analyzer  is  intended  for  automatic 
continuous  (cyclic)  or  periodic  measurement  and  recording  the 
microconcentrations  of  different  gases  and  vapors  (nitrogen  oxides, 
hydrogen  sulfide,  sulfurous  annydnde,  ammonia,  chlorine,  ozone, 
etc.)  in  air-gas  media. 


The  use/applicaticn  of  an  instrument  depends  virtually  on  the 
selection  of  the  color  reactions  of  the  determined  components  to  the 
impregnating  composition  or  indicator  tape  and  selection  of  the 
mode/conditions  of  the  worn.  of  gas  analyzer.  These  investigations  can 
perform  qualified  factory  cheaicai  laboratories. 

The  operating  principle  of  gas  analyzer  is  based  on  the 
photometric  method  of  measurement  and  consists  in  the  comparison  of 
the  value  of  the  luminous  ilux,  lerlected  front  that  painted  as  a 
result  of  reacting  the  spot  on  vet  indicator  tape,  with  the  value  of 
standard  luminous  flux.  A  difference  in  the  luminous  fluxes  is 
converted  by  photoelectric  diagram  into  the  electric  signal  which  is 
supplied  to  the  input  of  the  electron  showing  and  recording  measuring 
instrument. 
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Indicator  composition  will  be  brought  in  to  paper  tape  in  the 
process  of  analysis.  The  cyclic  recurrence  of  the  work  of  instrument 
(deposition  of  indicator  composition,  displacement/movement  of  tape, 
supply  to  the  analyzed  mixture,  measurement)  is  provided  by  special 
programmer. 

In  instrument  is  provided  for  the  possibility  of  the  setting  up 
of  different  duration  of  tae  cycle  of  analysis  depending  on  reaction 
rate  on  tape. 

In  qas  analyzer  is  applied  optical  two-channel  measuring  circuit 
with  electric  compensation. 

Is  structural/constructural  -  assembling  performance.  Instrument 
is  carried  out  in  the  general-purpose  (non-explosion-proof) 
performance.  Into  the  assemoly  of  gas  analyzer  enter:  the  sensor, 
electron  recording  instrument  MSR-1-11,  stimulus  of  flow  rate, 
change-over  switch  gas,  filter  chemical,  valve/gate  being  blocking 
and  regulating,  panel  panel,  assembly  of  rotameters  and 
interchangeable  gears  of  programmer.  All  blocks,  entering  the  gas 
analyzer,  are  mounted  on  the  panel-type  board,  intended  for  the  mall 
mounting  (see  Fig.  40)  . 


Pig.  40.  C.as  analyzer  FL5du1.  lot  arrangement  of  blocks  and  auxiliary 
nodes  or.  the  panel;  1  -  gae  cnange-over  switch;  2  -  secondary 
instrument;  1  -  sensor  ;  4  -  vaxvc/gate  beinq  blocking  and  regulating. 

Page  120. 

Fundamental  technical  and  i ertoi mance  lata. 

Vumber  of  conventional  scale  divisions  of  secondary  instrument  ... 

100 


Fundamental  error,  o/o  riom  tne  upper  limit  of  the  measurement 
(during  check  on  reference  t<oint)  ...  by  j.10 
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Nummary  quadratic  additional  error  from  a  change  in  the  supply 
voltage  on  iSo/o  from  127V  and  amuient  temperature  from  5  to  40°C 
(durincj  check  on  reference  point),  o/o  from  the  upper  limits  of 
measurement  ...  +.10 

parameters  of  the  analyse!  mixture 

temperat urQ ,  °C  ...  5-50 

relative  humidity,  o/o  ...  J0-80 

flow  rate,  1/h  ...  y;  JO;  t>0 

Starting  time,  lin  ...  JO 

'Time  lag  of  readings  of  gas  analyzer,  min  ...  20 

Duration  of  one  cycle  of  analysis,  min  ...  2.5,  5;  10 

Du  ration  of  the  unin+err upted  worx  of  instrument  without  the  change 
of  *ape  and  indicator  solution  (during  cycle  -  5  min),  h  ...  150 

Supply  voltage  at  the  frequency  of  50  Hz,  into  ...  127 
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Inquired  pow=r,  W  ...  1b0 

dlearance  of  the  panel  of  gas  analyzer,  mm  ...  840x429x404 
Weight  of  the  assembly  ot  gas  analyzer,  kg  ...  80. 

Instrument  is  released  witnout  calibration  to  the  specific 
measure!  component  and  muse,  calibrate  itself  in  consumer  for  each 
specific  case. 

Instrument  can  be  connected  to  the  signaling  system  about  the 
achievement  of  the  rating  value  or  the  concentration  of  tne 
determined  component  in  tne  limits  of  the  range  of  measurement.  For 
utilization  in  automatic  control  systems  to  gas  analyzer  can  be 
connected  the  outside  doubling  instrument. 

The  range  of  the  measurement  of  the  determined  component 
(replacement  of  the  arbitrary  units  of  the  scale  of  secondary 
instrument  by  prescr ibcd/assigneu  unity  of  concentration) ,  the  speed 
of  the  passage  of  the  analyzed  gaseous  mixture  and  the  duration  of 
one  cycle  of  measurement  are  as tauiished/i nstal led  for  each 
determined  component  in  tne  process  of  calibrating  the  instrument. 
Table  8  shows  the  compositions  ot  indicator  solutions  and  the 
raode/cond  it  ions  of  the  photocoionmetric  determination  of  the  content 
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of  soma  substances  in  air  with  tne  aid  of  instrument  FL5501. 

Mounting  conditions  ana  ioouaunq.  Gas  analyzer  must  be 
established/inst alLed  in  explosion  proof  room  with  the  following 
environmental  parameters: 

temperature,  by  °C  ...  o-50 

relative  humidity,  o/o  ...  to  80. 

Panel  with  gas  analyzer  is  not  recommended  to  establish/install  near 
the  powerful/thick  sources  of  variable  electromagnet ic  fields 
(electric  motors,  transformers,  etc.).  Panel  is  intended  for  a  wall 
mounting  and  must  be  estaoi isne d/instal led  on  brackets. 
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Table  5.  compositions  or  indicator  solutions  and  modes/conditions  of 
ph oto colorimetry . 
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2,5—5 
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Key:  (1)  .  Determined  component.  (2).  Range  of  measurement,  mg/m3. 

(3).  Threshold  of  response,  mg/m3.  (4).  Composition  of  indicator 
solution.  (5) .  Expenditure  of  indicator  solution  (for  1  cycle) ,  ml. 
(6).  Expenditure  of  analyzed  gaseous  mixture,  1/h.  (7).  Duration  of 

one  cycle  of  measurement,  min.  (3).  Ammonia.  (9).  0.1  g  bromcresol 
purple  in  200  ml  20o/o  of  agueous  solution  ethyl  alcohol.  (10). 
Nitrogen  dioxide.  (11).  1  %  aBT  2.  b-  disulfonic  acid  of  aniline,  0.5  g 

of  a-naphthylethylen«diamine  of  ainydrochloride,  10  ml  of  glycerin  in 
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100  ml  of  wat^r.  (12).  Ozone.  (1J).  100  ml  lo/o  of  aqueous  solution 

of  starch,  1  g  of  potassium  nyaroxide,  1  g  of  sulfamic  acid  and  5  g 
of  potassium  iodide.  (1u).  Suifurous  anhydride.  (15).  2  g  of  iodate 
potassium  in  1.36  g  of  monosuosntuted  potassium  phosphate,  2.56  g  of 
phosphate  sodium  and  15  mi  of  glycerin  in  100  ml  of  water.  (16). 
Hydrogen  sulfide.  (17) .  2  g  of  acetate  lead  in  100  ml  lo/o  solution 
of  acetic  acid  with  addition  10  ml  of  glycerin.  (18).  Chlorine.  (19). 
0.5  g  of  o-Tolidine  in  100  ml  of  ethyl  alcohol. 

Page  122. 

The  gas  lines  of  gas  analyzer  are  assembled  in  accordance  with 
diagram  (Fig.  hi),  external  electrical  connections  -  according  to  the 
diagram,  shown  in  Fig.  92. 

Stationary  automatic  gas  analyzer  FGTs. 

Instrument  is  developed  and  is  released  by  the  in  series 
experi mental- konstrukorsxim  ortice  of  automation  (OK BA)  . 

Designation/purpose.  Gas  analyzer  is  intended  for  continuous 
(cyclic)  automatic  measurement  and  recording  the  concentration  of 
different  toxic  gases  ana  vapors  (hydrogen  sulfide,  phosgene, 
hydrocyanic  acid,  ammonia,  etc.)  in  technological  gaseous  mixtures, 
and  also  in  air  of  industrial  rooms. 
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change-over  switch;  2  -  rotameter;  3  -  the  reaction  chamber;  4  - 
filter  (2  pieces) ;  5  -  glocning  and  regulating  valve/gate;  6  - 
stimulus  of  flow  rate. 


Fig.  42.  Gas  analyzer  FL5501.  The  diagram  of  the  external  electrical 
connections;  1  -  secondary  instrument;  2  -  sensor;  3  -  stimulus  of 
the  flew  ra‘p ;  I  -  to  tne  signalling  device;  II  -  to  the  doubling 
instrument. 


Page  123 
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Instrument  is  equippau  witn  tae  signalling  device,  which  signals 
about  the  achievement  or  the  prescribed/assigned  value  of  the 
determined  component. 

The  operating  principle  of  gas  analyzer  is  based  on  the 
comparison  of  the  value  of  the  luminous  flux,  reflected  from  that 
painted  as  a  result  of  reacting  tne  spot  on  dry  indicator  tape,  with 
the  value  of  standard  luminous  rlux. 

The  signal  of  electric  unbalance,  which  appears  with  a 
difference  in  the  luminous  fluxes  (if  in  air  is  present  the 
determined  component)  is  amplifieu  and  enters  the  secondary 
instrument.  The  cyclic  recurrence  of  the  work  of  instrument  is 
provided  by  special  command  device. 

A  structural-assembling  performance.  Into  the  assembly  of  gas 
analyzer  enter:  the  senscr,  power  supply  unit,  secondary  instrument 
of  the  type  PRHI,  control  panel  PDU-A  (2  pieces),  filter  of  air  FV-10 
(2  pieces),  filter  control  room,  valve/gate  acicular  V3-2,  rotameter 
RS-3A. 


Notes:  1.  Gas  analyzer  is  supplied  during  issue  with  indicator 
tape  in  the  quantity,  sufficient  for  the  uninterrupted  work  of 
instrument  in  the  course  or  three  months  (storage  life  of  tape) .  For 
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the  subsequent  delivery  or  indicator  tape  for  additional  charge  is 
necessary  the  declaration  of  consumer. 

2.  Modifications  ot  gas  analyzer,  designed  for  gas  flow  through 
instrument  are  less  than  20  1/n,  by  rotameters  RS-3A  they  are  not 
completed . 
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Fig.  43.  Sensor  is  gas  analyzer  FuXs  with  the  open  cover/cap. 

Page  124. 

The  sensor  of  gas  analyzer  nas  dust-  and  spatter  proof , 
sparkproof  performance  with,  the  inuex  of  the  blast  shield  IO/carbon 
disulfide  (V4TS-I).  The  general  view  of  sensor  with  the  open 
cover/cap  is  deoicted  in  Fig.  4  3.  On  the  fac  of  the  panel  of  sensor 
are  arranqed/located :  tne  pnoto  unit,  the  assembly  of 
depressurization,  airtight  plate  nolder  with  indicator  tape,  takeup 
reel  and  monitoring  instrument.  Here  are  located  the 
knobs/ar m s/ha nd  l<=s  of  potan  tiometers  "Getting  up  of  the  scale"  and 
"Zero-setting".  The  blccx  or  electric  power  supply  is  mounted  in 


dust-  and  spatter-proof  nousing.  According  to  the  degree  of  blast 
shield  the  block  of  electric  power  supply  a:d  secondary  instrument 
are  carried  out  in  the  general- pur  pose  (non-explosion  proof)  model 
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All  units  of  gas  analyser  are  intended  for  an  attendant 
mounting . 


Depending  on  the  determined  component  and  the  range  of  the 
measurement  of  its  concentrations  are  released  the  modifications  of 
the  instrument  (see  Table  6). 


The  design  concept  cf  the  power  supply  units  of  separate 
modifications  is  determined  by  difxerent  duration  of  the  cycle  of 
instrument  that  it  is  achieved  by  gear  reduction  of  reductor  of  the 
master  switch  of  power  supply  unit. 


Fundamental  technical  and  performance  data. 

Fundamental  error,  o/o  irout  the  upper  limit  of  the  measurement  ...  by 
♦  20 

Additional  errors  do  net  exceed  the  following  values  (o/o  from  the 
upper  limit  of  measurement): 

from  a  change  in  the  ambient  temperature  for  each  of  10°C  in  range 
from  20  to  'iO°C  ...  +.10 


♦  6 


from  a  change  in  the  supply  voltage  on  +10o/o  from  220V 


•  •  • 


The  parameters  of  the  analysed  mixture 

temperature,  3C  ...  5-50 

relative  humidity,  o/o  ...  to  80 

The  expenditure  of  indicator  tape  (for  one  cycle),  mm  ...  10 

The  time  lag  of  readings  of  gas  analyzer  ...  does  not  exceed  2 
cycles. 

Supply  voltage  at.  the  freguency  of  50  Hz,  into  ...  220 

Be  quired  power,  W  ...  100 

ftl  earance,  mm 

the  sensor  ...  404x2dbx1b4 

of  power  supply  unit  ...  404x286x164 

Weight  of  entire  assembly  or  gas  analyzer,  kg  ...  70. 
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The  determined  components,  tne  ranges  of  the  measurement  of 
their  concentrations,  the  compositions  of  indicator  solutions  for  the 
special  saturation  of  satin  paper  tape  and  the  mode/conditions  of 
photometric  measurement  for  different  modifications  of  gas  analyzer 
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Table  6.  Characteristic  of  the  modifications  of  gas  analyzers  FGTs. 
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0,08 

II 

10  e  /J  HHTpo<5eii3adbdernda,  5  e  iiaTpnn 
TeTpaCopHOKHCdoro  b  280  ma  MeT3HO- 
Jia  c  do6aBJieH«eM  60  ma  dHJTHJieH- 
rJIHKOdd 

90 

4 

•MU-4 

Aumiuk  1  >H) 

0-20 

1 

1,5  a  opo.M$eHo:ioBoro  CHHero  b  100  ma 
ynuioBoro  cnHpra  c  doOaBJieiufeM 
100  MA  dUCTKddKpOBaHHOA  BOdU 

2 

5 

Key:  (1).  Modification  of  instrument.  (2).  Deterained  coaponent.  (3). 
Range  of  m easure raent ,  mg/m3.  (4).  Threshold  of  response,  mg/m3.  (5). 
Composition  of  indicator  solution.  (6).  Flow  rate  of  analyzed  gaseous 
mixture,  1/h.  (7).  Duration  of  one  cycle  of  measurement,  min.  (8). 

Hydrogen  stilfid-.  (9).  200  g  or  lead  of  acetate,  74.5  ml  of  glycerin 

of  distillate  of  highest  type,  1.0  ml  of  glacial  acetic  acid  in  400 
ml  of  distilled  water.  (10).  Phosgene.  (11).  4  g  of 

4-nitrohenzyl-r-pyridine  1  g  of  N-uenzyl aniline  in  100  ml  of  benzene. 
(12).  Hydrocyanic  acid,  (13),  10  g  of  n- nitrobenzaldehy de,  5  g  of 
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sodium  of  tetraborate  in  2«u  ail  methanol  with  addition  60  ml  of 
4i ethylene  glycol.  (14).  Ammonia.  (15).  1.5  g  of  bromphenolic  nlue  in 

100  ml  ethyl  alcohol  with  audition  100  ml  of  distilled  water. 

Page  126. 

Mounting  conditions  ana  mounting.  The  sensor  of  gas  analyzer  and 
relating  to  it  auxilople  assemoie  on  the  panel,  adjusted  directly  in 
the  room  where  it  is  necessary  to  control  co nee ntra t ion  of  the 
determined  component  in  air. 

Sparkproot  performance  or  sensor  gives  the  possibility  to 
establish/install  it  in  tut  rooms  of  all  classes,  in  which  is 
possible  the  formation  or  ttie  uangerously  explosive  vapor-  and 
gas-air  mixtures  of  the  coi responding  categories  and  groups  (see 
Table  1)  . 

Pow=r  supply  unit  and  secondary  instrument  assemble  on  the 
general/common/r o* al  panel,  adjusted  in  nonexplosive  room. 

In  th«  sites  oc  installation  of  gas  analyzer  the  parameters,  the 
environments  must  be  within  the  following  limits: 

the  temperature,  °C  ...  b- 5U 


Fig.  44.  Gas  analyzer  FGls.  The  diagram  of  external  gas  connections: 

1  -  filter  of  air  (2  pieces) ;  2  -  control  panel  (2  pieces) ;  3  -  power 

supply  uni* ;  4  -  filter  tne  control  room;  5  -  sensor;  6  -  rotameter; 

I  -  compress?d  air. 

Page  127. 

The  listance  between  sensor  ana  power  supply  unit  with  secondary 
instrument  must  nr4-  '■-xceeu  300  u.  one  should  not  establish/install 
the  units  of  gas  analyzer  near  the  powerful/thick  sources  of  ac 
fields  (electrical  motors,  transt ormers,  etc.).  For  the  work  of  gas 
analyzer  recassary  are  the  compressed  air  (nitrogen)  by  pressure  2-10 
kg/cm^.  Gas  and  aerial  rines  or  gas  analyzer  are  assembled  in 
accordance  with  diagram  (Fig.  44). 

The  intermodule  connections  of  the  electric  chains  of  gas 
analyzer  are  performed  from  the  caule  through  the  plugs  of  units  in 
accordance  with  the  diagrams  or  external  electrical  connections  (Fig. 
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Fig.  45.  Gas  analyzer  FGTs.  Tne  diagram  of  the  external  electrical 
connections:  1  -  power  supply  unit;  2  -  sensor;  3  -  secondary 
in s* r  amen t . 

Stationary  automatic  gas  analyzer  "Sigma  1". 

Instrument  is  developed  and  is  released  by  short  runs  by  the 
experimental  design  office  of  automation  ( OK B A)  . 

Designation/purpose.  Gas  analyzer  is  intended  for  continuous 
automatic  measurement  ana  recording  the  concentrations  of  different 
toxic  gases  and  vapors  (ammonia,  nitrogen  oxides,  hydrogen  chloride, 
etc.),  and  also  th«ir  mixtures  in  air  of  industrial  rooms.  Instrument 
can  be  applied  virtually  tot  determining  the  concentration  of  any 
gases  and  vapors,  capable  of  forming  aerosols  with  reaction  with  the 
appropriate  chemical  reagents. 
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Operating  principle.  Ttie  effect/action  of  gas  analyzer  is  based 
on  the  selective  trans  latiou/conversion  of  the  determined  component 
into  aerosol  s*ate  during  its  reaction  with  auxiliary  chemical 
reagent  with  the  subsequent  detection  of  aerosol  particles  in 

ionization  chamber.  By  the  source  of  the  ionizing  r adiation/emission 

6 

serves  standard  airtight  :5t*i-ray  emitter  90Sr  -  90V  as  activity  to  20 
mCi . 


Tc  the  elQctrodes  or  cnamber/camera  is  applied  the  permanent 
stabilized  voltage.  The  containing  in  the  analyzed  mixture  determined 
components  enter  into  chemical  reaction  with  the  vapors  of  auxiliary 
reagent.  As  a  result  of  reaction  is  formed  the  substance  with  the  low 
oressure  of  the  saturated  steams  which  is  condensed  with  the 
formation  of  aerosol  particles.  Air  with  suspended  particles,  passing 
through  the  working  volume  or  c hamoer/ca mera ,  causes  the  decrease  of 
ionization  current,  in  this  case  a  change  in  the  strength  of 
ionization  current  of  cnamaer/camci-a  proportional  to  the 
concentration  of  aerosol  particles  is  the  measure  for  the 
concentration  of  the  determined  component. 

k  structural-assembling  per rormance .  Into  make-up  of  gas 
analyzer  enter:  the  sensor  with  an  aerosol-ionization  chamber/camera 
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(unit  SK)  ,  the  control  unit  ana  signalings  (unit  U4)  ,  unit  of  the 
meter  of  ionization  currents  (unit  IIT-2),  stimulus  of  the  flow  of 
gas  (unit  3PG-6) ,  secondary  instrument  of  the  type  EPD. 

On  special  requirement  into  unit  SK  additionally  can  be  built  in 
the  signal  indicator  of  tne  flow  of  a  gas  of  the  type  SRG-5.  The 
housinq  cf  sensor  is  the  weLded  construction  whose  internal  cavity  is 
divided  in  the  e xplosi ve-impenetranle  and  sparkproof  sections.  The 
sensor  of  gas  analyzer  nas  the  explosive-impenetrable  performance 
with  sparkproof  elements/ceils  -  VEG-V4A  I/ethyl  ether/hydrogen 
(V 3T4-V4AT1-V ,  T).  Remaining  aiectric  units  according  to  the  degree 
of  blast  shield  have  the  general-purpose  (non-explosion  proof)  model. 
Instrumert  is  released  in  different  modifications  depending  on 
character  and  quantity  or  contr oilable/ccntrolled/inspected 
components. 

Page  129. 


Units  TIT-2  and  US  hav^  tne  standardize  poured  silumin  housings 
of  the  type  KL-1,  carried  out  in  tne  dus t-splas hproof  performance. 
Nodes  and  ele m^nts/cells  or  noth  units  are  mounted  on  int ramodular 
panels. 


The  construction/design  of  tne  sensor  of  gas  analyzer  and 
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stimulus  of  the  flow  of  gas  (BPG-o)  provides  for  their  mounting  on 
the  special  framework  (strut,  or  frame).  Units  IIT-2,  US  and  secondary 
instrument  are  intended  Iol  au  attendant  mounting. 

The  general  view  of  entire  assembly  of  gas  analyzer  (except 
secondary  instrument)  is  shown  in  t'ig.  46. 


mmm 
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Fig.  46.  Gas  analyzer  "£i.jnid-i"  (without  secondary  instrument):  1  - 
stimulus  of  the  flow  rate;  z  -  sensor;  3  -  unit  of  the  meter  of  the 
ionization  currents;  4  -  unit  or  control  and  signaling. 

Page  130. 

Fundamental  technical  and  per f o rmaace  data. 

Fundamental  °tror,  o/o  trow  the  range  of  the  measurement  ...  by 
>1 0-20 

With  the  simultaneous  presence  of  several  determined  components  in 
the  analyzed  mixture  of  scale  division  correspond  to  their  summary 
content,  expressed  in  mg/1. 

Supply  voltaae  at  the  frfcjuency  ct  50  Hz,  into  ...  220 


DOC 


79180107 


PAGE 


Required  power,  W  ...  400 
Bi  earance,  am: 

the  sensor  ...  300x370x350 

of  the  unit  of  control  and  signaling  ...  300x200x170 

the  unit  of  the  meter  of  ionization  currents  ...  300x200x200 

Weight,  kg; 

the  sensor  ...  70 

of  the  unit  of  control  and  signalling  ...  6 

of  the  unit  of  the  meter  of  ionization  currents  ...  8. 

Determined  components;  hydrogen  chloride,  ammonia,  nitrogen 
oxides. 


Depending  on  designation/purpose  the  gas  analyzer  calibrates 
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itself  to  different  ranges  of  measurement  from  1  to  10  PDK  of  the 
determined  component.  Furthermore,  gas  analyzers  can  be  calibrated  to 
other  gases  and  vapors,  which  relate  to  volatile  acids  and 
foundations* . 

FOOTNOTE  1 .  As  a  result  of  the  carried  out  by  OKB A  prospecting  work 
is  determined  the  approximate  enumeration  of  the  substances  whose 
concentrations  in  air  can  he  determined  by  an  aerosol-ionization 
method  (on  the  basis  of  gas  analyzer  "Sigma  1") .  This  is  -  chlorine, 
hydrogen  fluoride,  hydrocyanic  acid,  sulfurous  anhydride, 
dimet  hylamine,  triet  hylamme,  aniline,  d ichloroethane,  phosgene, 
carbonyl  of  nickel,  etc.  dNUFOOTNOl’E. 

Mounting  conditions  and  mounting.  The  sensor  of  gas  analyzer  can 
be  established/installed  in  tne  dangerously  explosive  rooms  of  class 
V- 1  A,  where  is  possible  tne  rormation  of  the  dangerously  explosive 
mixtures  of  the  corresponding  categories  and  groups,  indicated  in 
Table  1.  Sensor  and  unit  BPd-6  install  in  special  strut  directly  in 
the  place  of  the  sampling  of  the  analyzed  mixture.  Unit  BPG-6  they 
place  not  more  than  on  0.5  m  of  unit  SK.  Unit  IIT-2,  US  and  secondary 
instrument  place  on  the  panel,  adjusted  in  explosion  proof  room  at  a 
distance  not  more  than  100  m  from  sensor. 


Fig.  47.  Gas  analyzer  "^igaa-I".  Diagram  of  gas  connections  (unit 
SK)  .  1  -  valve/gate  acicuiar;  i  -  rotameter;  3  -  mixer  of  the 
reagent;  4  -  filter  of  the  dust;  b  -  ionization  chamber;  6  -  filter 
aerosol;  7  -  signal  indicator  or  tne  gas  flow;  8  -  rotameter;  9  -  air 
removal  jet;  I  -  compressed  air. 

Page  131. 

Environmental  parameters  in  the  site  of  installation  of  gas 
analyzer  must  be  within  the  following  limits: 

the  temperature,  °C  ...  10-Jb 

relative  humidity,  o/o  ...  30-80 


atmospheric  pressure,  mm  Hy  (KN/rn2) 


<  •  « 


720-770  (96-103) 


For  the  work  of  gas  analyzer  is  necessary  the  line  of  the  compressed 
air  (nitrogen)  by  pressure  z-10  kg/cm2. 

The  connection  of  the  elements  of  the  gas  network  of  sensor 
(unit  SK)  is  shown  in  Fig.  47.  The  schematic  of  the  external 
electrical  connections  or  gas  analyzer  is  represented  in  Fig.  48. 


Pig.  48.  Gas  analyzer  "Aig«a-I".  The  diagram  of  the  external 
electrical  connections:  1  -  sensor;  2  -  the  electrometric  amplifier; 
3  -  secondary  instrument;  4  -  unit  of  control  and  signaling. 
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4.  Auxilople  to  gas  analyzers  and  gas  signal  indicators. 

Auxilople  according  to  the  performed  by  them  functions  are 
subdivided  into  the  following  casic  groups:  gas-bleeding  devices, 
purification  devices,  control  aevices  and  flow-rate  controls  and 
pressures,  stimuli  of  flow  rate,  gas-distributing  devices,  package 
units  (units  of  auxilople)  and  otner  special  devices. 

Each  group  of  auxilople  can  have  several  varieties  depending  on 
the  presented  to  them  requirements  which  in  turn,  are  determined  by 
different  operating  conditions  of  gas  analyzers. 

Are  examined  below  constr uctions/designs  and  fundamental 

technical  specifications  of  some  most  characteristic  auxilople  to  the 

automatic  instruments  or  tne  anvils.  <,  c  f  <:</•’  i  a  ,Q 

I  0  c  o  h  -7 9 . 


4.1.  Purification  devices. 
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Gas-scrubbina  devices  of  itt  and  GrOd-2. 


GCHJ-1M  aas-  scru  bbia  g  device  (Fig.  4  9)  is  intended  for  drying  and 
cleaning  hydrogen  sulfide  frooi  supplied  to  gas  analyzer  gas  and  fog 
of  alkali  by  solid  abscruers. 

GOU-2  gas -scrubbing  device  (Fig.  50)  is  intended  for  the  drying 
of  the  supplied  to  j as  anaiyzer  gas  and  his  cleaning/purification 
from  fog  of  sulfuric  acia,  chlorine,  ammonia  and  tracus  of  sulfur 
dioxide  by  li guid  absoroers. 


L 
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Fundamental  technical  specif ications. 

( J.QU  -im  C-o-j  -i 


(i  'TeMneparyp*  rasa,  noaaaacMoro  a  ri30o*m- 

cnfTe/ibHoe  ycTpoftcTuo,  *C .  10—46  5—46 

^  flaweHHe  rasa  nepea  rasoo^HCTHuw  ycT- 

poilCTDOM,  iuc/cm 1  ( kh/m j) .  0,1  (10)  ±0,1  (±10) 

'-’’Pacxoa  ra3a,  a/h .  14 — 200  200 

P  'riepenaa  aaa.ieHHa  b  rasoowHCTHOu  ycrpoft- 
STse,  mm  aod.  cm ,, 

'  \  npn  pacxoae  14  50  — 

/  nPH  PacJt0‘ae  200'M/<« .  150  200 

(f.  JSanasabiBaHHe  noKa3aHnf!  ra3oanajiH3aropa 
H3-3a  raaooMHCTHorp  ycrpoAcTBa,  mum 

OnpH  pacxoae  H'aJh,  He  fojiee  ....  5  — 

Ci/npH  pacxoae  200^a/h,  He  donee  .  .  .  0,3  0,3 

(?’  Bee,  Ktc  * .  11,5  15,5 


Key:  (1),  Temperature  or  the  gas,  supplied  to  gas-purifving  device, 

°C .  (2).  r.as  pressure  hetora  gas-scrubbing  device,  kg/cm2  (kN/m2). 

(1)  .  Flow  of  gas,  \/h.  (4).  Pressure  differential  in  gas-scrubbing 

(iff  0^1  -/  <*  f  <‘e*4*«ij-  t  +  ttnuljtKf  .- <■  <j  '«*  (  fi  •"  v  *  ‘ 

device,  nm  water,  cm.  (5).  witn  flow  rate.  (6).  ^/h.^  (7}  .  |/h,  are 
not  more.  (8) .  Weight,  Kg. 


Filter  control  FK. 


Filler  (Fia.  51)  is  intended  for  the  control/checking  of  the 
cleanliness  of  gaseous  mixture  arid  its  cleaning/purification  from  the 
mechanical  imourities.  By  tne  tiitering  element/cell  of  control  room 
filter  is  flannel. 


It  is  released  by  the  in  series  Smolensk  plant  of  the  resources 


of  automation. 


trol  fk 


al  spec 


r/h 
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and  dust  of  the  compressed  aic  which  can  be  used  for  the  ejection  of 
the  analyzed  gaseous  mixture,  ventilation  of  the  housing  of  sensor 
gas  analyzer  or  for  the  feed  of  different  pressure-operated  devices. 

It  is  released  by  in  series  Baku  Instrument  building  plant. 

Fundamental  technical  specifications. 

f  A  A'/"!'1) 

Air  pressure,  passing  through  the  filter  kgf/cm3*. . .  3-10. 

(300-1000)  . 

flow  of  air,  1/h  ...  to  1000. 

The  pressure  differential  on  filter,  kg/cm2  (kN/m2)  ,  is  not  less:..0.5 
(50). 

Clearance,  mm  ...  165x1 18x67. 


Weight,  kg 


e  •  • 


0.8 
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Pig.  52.  Pilter  of  air  PV-10. 
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4.2.  Stinuli  of  flow  rate. 


Stimuli  of  flow  rate  PR-3,  PR-7,  PR-8,  PR-11  and  PR  12. 


Stimuli  are  intended  for  the  safeguard  of  the  necessary  flow 
rate  of  the  analyzed  gaseous  mixture  within  the  gas  analyzer  and  are 
established/installed  in  the  gas  diagram  within  the  gas  analyzer* 

In  them 

are  used  rotary  pumps  with  drive  from  asynchronous  electric  motor. 


The  stimuli  of  flow  rate  PR-3,  PR-7,  PR-11  and  PR  12  are  used 
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daring  the  analysis  of  the  gaseous  mixtures,  which  do  not  contain 
agressive  admixtures/impurities,  but  the  PR-8  is  intended  for  the 
mixtures  which  can  contain  agressive  admixtures/impurities. 

Stimuli  PR-11  and  Pfi-12  have  the  vibration-proof,  shock 
resistant  and  water- proof ea  performance,  they  (as  the  PR-8)  normally 
they  work  under  conditions  of  swing  and  inclinations/slopes  on  angle 
to  45°. 

The  victors  of  flow  rate  are  intended  for  a  work  in  the 
following  environmental  parameters: 

temperature,  °C  ...  5-50. 

relative  humidity,  o/o  ...  to  98. 


I 
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Fig.  53.  Stimulus  of  flow  rate  PB-3. 
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Fundamental  technical  specifications  of  the  stimulus  of  flow  rate 
PR-3  (Fig.  53) . 


The  rarefaction/evacuation  in  the  place  of  sampling,  created  with  the 
flow  rate  of  gaseous  mixture  600  "^/h,  kg/cm2  (kN/a2) ,  is  not  less  ... 
0.  3  (30)  . 


Productivity  with  the  discharge  30  ma  water,  see,  %/h0  not  less 

...  1200. 


Supply  voltage  at  the  frequency  of  50  Hz,  V  ...  220/380. 
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Required  power,  ...  120. 


Clearance,  mm  ...  370x200x204. 


Weight,  kg  ...  12. 


It  is  released  by  the  in  series  Smolensk  plant  of  the  resources 
of  automation. 


Fundamental  technical  specifications  of  the  stimuli  of  flow  rate  PR-7 
(Fig.  54)  and  the  PR-8  (Fig.  55). 


■  mm  orfopa  npofiu,  co¬ 
rn*  pacxojK  r  i3O0ofi  cm» 


,  c*  180  a/h.  kk/'-m*  (kh/m*),  we  ueHee 
U'np0H3B0aHT«HfcH0CTfc  HpH  pi3pHHCeHHH 
10  mm  tod.  cm.,  a/h,  He  mitee  .  . 

(  VHmpmwmm  atmiuu  ape  vciore 

.  SO  t%,  t . 

1  norpe(S«iteiiM  mosihoctv  an  .... 

^TaOepant,  jm . 

fc)Bec.  me . 


0,15  (15) 

0,15  (15) 

270 

270 

127 

127 

6.7 

6.7 

196x135x150 

185x108x129 

6 

4.3 

Key:  (1).  The  rarefaction/evacuation  in  the  place  of  sampling, 
created  with  the  flow  rate  of  gaseous  mixture  180  V/h,  kg/cm2 


(kN/m2)  ,  is  not  less.  (2).  Productivity  with  discharge  10  mm  of 
water.  Cm  $/h,  it  is  not  less,  (i)  .  Supply  voltage  at  frequency  of 
50  Hz,  V .  (4).  Required  power,  U/,  (5).  Clearance,  mm.  (6).  Height, 


kg. 


They  are  released  by  the  is  series  Vyrusk  plant  of  gas  analysers 
sad  by  the  Saolensk  plant  of  the  resources  of  aatosstic  eqaipsent. 


yfl 

DOC  =  79180108  PAGE  l^T 


Fig.  54. 

Fig.  54.  Stimulus  of  flow 

Pig.  55.  Stimulus  of  flow 


Fig.  5  5. 


rate  Pfi-7. 


rate  PR-b. 
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Fundamental  technical  specifications  of  the  stimuli  of  flow  rate 
PR- 11  and  PR- 12. 

( i  „  np-“  np-ij 

P*spe*eime  ■  mecre  arfopa  npo6u. 

'  luc/rm*  («*/«*),  cosMHeMoe  npu 
pa cxojf  raaoeoA  cwecu 

ijjfty*-  "*  . .  0,3  (30)  _ 

12  a/h.  He  Meiiee .  _  0  03  m 

ntianpnxeHHe  nmiHHe  non  <uctotc  '  ' 

400  ti4.  t . 220  220 

f.'<,7J0TP<0fl'ieMan  MouiHOCTb.  am  ,  .  .  110  m 

** .  240x172x108  120X160x175 

(note,  kx .  4.5  2,8 

Key:  (1).  Rarefaction/evacuation  in  the  place  of  the  saapling,  kg /cm* 


(kN/a*)  ,  created  with  the  flow  rate  of  gas  mixture.  (2).  1/ h,  are  not 
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lass.  (3).  Supply  voltage  at  frequency  of  400  Hz,  .  (4).  Begulred 
powsr,  U/.  (5).  Clearance,  as.  (6).  Height,  kg. 

Delivery  pump  of  gas  pneumatic  PNG-1. 

The  delivery  pump  of  gas  is  intended  for  supplying  the 
test/sample  of  the  analyzed  gaseous  mixture  into  the  sensor  of  gas 
analyzer.  Delivery  pump  is  membrane/diaphragm  type  explosion  proof 
pump  with  the  pneumatic  drive  and  is  established/installed  in 
dangerously  explosive  rooms  in  the  following  environmental 
param eters : 

temperature,  °C  ...  5-45. 

relative  humidity,  o/o  ...  to  80. 

Delivery  pump  can  be  used  for  tne  gases,  not  corrosive  of  the 
materials  from  which  the  manufactured  parts  of  delivery  pump, 
contacting  with  gaseous  medium  (steel  Kh 18N9T  and  teflon).  Delivery 
pump  is  established/installed  before  the  gas  analyzer  according  to 
the  diagram  of  gas  connections,  represented  in  Fig.  56. 
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Fig.  56.  Delivery  pump  of  gas  pneumatic  PWG-1.  The  diagram  of  the  gas 
connections:  1  -  filter  of  air  FV-10;  2  -  control  panel  PDU-2;  3  - 
damping  capacity  (not  less  tnan  10  % .) ;  4  -  pneumatic  delivery  pump  o 
the  p;as  i  5  -  valve /gate;  I  -  compressed  air;  II  -  input  of  the  gas; 
III  -  yield  of  gas  into  gas  analyzer. 

Page  139. 

IV  is  released 
automation  (OKBA) . 

Fundamental  technical  specifications. 

Productivity  of  delivery  pump,  t  /a  ...  200. 

Pressure  on  output,  kg/cm*  (kN/m2) . 

during  rarefaction/evacuation  in  the  place  of  sampling  0.1 


b/ 

in  series^experimental  design  office  of 
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kg/ca2  ...  0.15  (15)  . 

at  atmospheric  pressure  in  the  place  of  saapling  ...  0.3  (30). 

Pressure  of  the  compressed  air  for  the  feed  of  pneumatic  actuator, 
kg/cm2  (kN/m2) . 

for  an  amplifier  ...  2*— 0.  2  (200«— 2  0)  . 

for  a  generator  ...  1.  1+-0.  1  (110*~10). 

General/common/total  flow  rate  of  air,  which  ensures  the  work  of 
drive,  t/h  ...  3000. 

Clearance,  am  . . .  300x150x160. 

Weight,  kg  ...  5. 

Air  removal  jet  VEZh. 

Ejector  is  intended  for  tne  suction  of  the  analyzed  mixture 
through  the  gas  analyzer.  Ejector  is  released  in  two  modifications: 
VEZh- 1  (with  housing  froa  otass  LS-59-1)  and  VEZh-2  (with  the  housing 
aade  of  steel  Kh18N9  and  K&18N9T).  For  the  work  of  ejector  necessary 


i 
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are  the  compressed  air  by  pressure  1.5  kg/cm*.  If  the  sucked  gases 
fora  with  air  combustible  or  dangerously  explosive  mixtures,  air 
should  be  replaced  nitrogen.  Ejector  is  installed  after  the  sensor  of 
gas  analyzer  and  they  connect  up  gas  line  according  to  the  diagram. 
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Fig.  57.  Air  removal  jet  VEZh.  The  diagram  of  the  gas  connections:  1 
-  filter  of  the  air;  2  -  control  panel;  3  -  air  ejector;  I  - 
compressed  air;  II  -  from  the  sensor  of  gas  analyzer. 

Page  140. 

Completely  with  ejector  are  supplied:  control  panel  PDU-A  and 
filter  of  air  FV-10. 

Tl  b'/ 

is  released  by  the  in  series/ experimental  design  office  of 

automation  (OKBA )  . 

Fundamental  technical  specifications. 

Flow  of  gas,  X/h  ...  200. 

Rarefaction/evacuation  in  gas  line,  provided  by  ejector,  kg/cm2 
(kN/m  2)  ...  0. 08  (8)  . 


■Jim  wm 
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Clearance,  mm  ...  10  5x65x27. 

We  iqht ,  kq  ...  0  .  .1 . 

9.3.  Regulators  and  indicators  ot  flow  rate. 

Flow  regulator  of  gas  RRG-1. 

Flow  regulator  (Fig.  bd)  is  intended  for  the  stabilization  of 
the  prescribed/assigned  flow  rate  of  the  agressive  time  in  the  line 
of  its  supply  to  gas  analyzer. 


VMMR 
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Fig.  58.  Flow  regulator  of  gas  BBG-1. 

Page  14 1. 

Regulator  is  prepared  in  two  modifications:  RRG-1A  and  RRG-1B.  Flow 
regulator  RRG-1A  is  intended  for  the  gases,  which  do  not  destroy 
steel  Kh 1 8N9T ,  alloys  K4 ONKh M ,  NJoKhTIOMB  and  polyethylene.  Regulator 
is  calculated  for  work  under  dangerously  explosive  conditions  at  an 
ambient  temperature  from  5  to  50°C  and  relative  humidity  to  80o/o. 
Regulator  is  assembled  on  panel  or  panel  near  the  instrument,  in 
assembly  with  which  it  wcr<is. 

It  is  released  in  series  oy  plant  "Teplopribor "  (Ulan-Ude). 


Fundamental  technical  specifications. 
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Limits  of  the  adjustment  of  flow  rate  (by  air),  l/h  ...  1-200. 

Tuning  precision  of  flow  rate,  o/o  ...  *-2. 

Temperature  of  gas  at  the  input  into  regulator,  °C  ...  5-45. 

Gas  pressure  on  input  into  regulator,  kg/cm2  ...  0.2- (-0.05). 

- Minimum  pressure  differential  in  regulator,  kg/cm2  (kN/m2)  ... 

0.  025  (2.5). 

Change  in  the  gas  flow,  o/o. 

with  a  change  in  the  pressure  to  regulator  on  every  0.05  kg/ca2 

. . .  ♦- 1  • 


with  a  change  in  tne  ambient  temperature  and  gas  for  each  of  5 
°C  in  interval  of  5-45°C  ...  ♦- 2. 

Clearance,  mm  ...  106x108. 

— Weight,  kg  ...  1.9. 

Plow  regulator  of  gas  RiGPM-2. 

Regulator  (Pig.  50)  is  intended  for  the  stabilization  of  the 
prescribed/assigned  gas  flow,  not  corrosive  of  the  materials  froa 
which  it  is  prepared. 


a 

y 
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Fig.  59.  Flow  regulator  of  gas  HRGPN-2. 

Page  142. 

Regulator  is  released  in  tne  general-purpose  (non-explosion  proof) 
model  and  is  established/installed  in  explosion  proof  rooms  with 
ambient  temperature  from  10  to  50°C  with  relative  atmospheric 
humidity  not  more  than  80 o/o.  Regulator  is  assembled  on  panel  or 
panel  near  the  instrument,  in  assembly  with  which  it  works. 

^  is  released  by  the  in  senes'  experimental  design  office  of 
automation  (OK BA)  . 

Fundamental  technical  specifications. 

Limits  of  the  adjustment  of  flow  rate  (by  air),  %/h  ...  2-20. 


WPllnW 


.r  "I"W  mewwuwnf 1  ,.upei I  «■ 


mm 
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Temperature  of  gas  at  t tie  input  into  regulator,  °C  ...  10-50. 

Pressure  of  gas,  kg/cm2  (kN/n2)  . 

$&  the  input  into  regulator  ...  0.2  (20). 

at  output  from  regulator  ...  0.1  (10). 

Minimum  pressure  differential  in  regulator,  kg/cm2  (kN/m2)  ...  0.05 
(5)  . 

Change  in  the  gas  flow,  o/o: 

with  a  change  in  the  pressure  to  regulator  on  *-250/0  from  0.2 
kg/cm*  ...  *-0.5. 

with  a  change  in  tne  ambient  temperature  and  gas  for  each  of 
*-5°C  in  interval  of  10-50°C  ...  *-2. 

Clearance,  mm  ...  210x190x125. 

He ight,  kg  ...  4 . 


Plow  regulator  RE-4 
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Regulator  (Fig.  60)  is  intended  for  stabilization  of  the  flow  of 
the  analyzed  gas  througn  the  gas  analyzer.  Regulator  normally  works 
in  the  following  env ironmentai  parameters: 

temperature,  °C  ...  5-50. 

relative  humidity,  o/o  ...  to  80. 

atmospheric  pressure,  mm  Hg  (*N/a*)  ...  750+-30  (100«~4). 
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Pig.  60.  Flow  regulator  of  gas  88-4. 

Page  143. 

It  is  released  by  in  series  Saolensk  plant  of  the  resources  of 
automation. 

Fundamental  technical  specif ications. 

Value  of  adjustable  flow  rate,  "1/n  ...  30. 

Tuning  precision  of  flow  rate,  o/o  ...  *-5. 

Temperature  of  gas  at  the  mput  into  regulator,  °C  ...  5-50. 

Gas  pressure  on  input  into  regulator,  kg/c«2  (kK/m2)  ...  0.2-2 
(20-200)  . 
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The  pressure  differential  in  regulator,  kg/cm*  (kN/m*)  ...  to  0.15 
(15). 

Clearance,  mm  ...  155x112x77. 

Height,  kg  ...  1.8. 

Ratio  regulator  of  gas  flows  BSU-3. 

Regulator  (Pig.  61)  is  intended  for  the  automatic  stabilization 
of  the  relationship/ratio  of  the  flow  rates  of  two  different  flows  of 
gases  during  the  supplying  to  their  mixture  into  gas  analyzer. 
Regulator  can  be  used  for  expanding  the  scale  of  gas  analyzers  due  to 
the  dilution  of  the  analyzed  gas  strictly  established/installed 
proportional  quantities  of  gas  of  diluent  and  for  the  autoaatic 
preparation  of  gas  mixtures  with  the  maintenance  of  the  permanent 
relationship/ratio  of  the  flow  rates  of  two  components  of  this 
nixture,  relationship  value  can  have  several  prescribed/assigned 
values. 
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Fig.  61.  Ratio  regulator  of  gas  flows  RGS-3. 

Page  144. 

Regulator  has  a  set/dialin y  of  the  calibrated  chokes/throttles, 
which  gives  the  possibility  to  obtain  twenty  different 
relationships/ratios  to  cnange  the  flow  rate  cf  mixture  per  each  of 
the  relationships/ratios  0.9-1.  1  times.  Regulator  is  made  from 
corrosion -resistant  materials  and  can  be  used  for  agressive  gases. 
Regulator  can  work  in  the  following  environmental  parameters: 

temperature,  °c  ...  5-45. 

relative  humidity,  o/o  ...  to  80. 

Regulator  is  assembled  on  panel  or  panel  near  the  sensor  of  gas 
analyzer. 
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X+  is  released  of  special  order  by  the  experimental  design 
office  of  automation  (OKBAJ . 

Fundamental  technical  specifications. 

Pressure  of  analyzed  gas  on  input  into  regulator,  kg/cm2  (kN/m2)  ... 
0. 04  -  0.15  (4.15). 

Minimum  pressure  differential  in  regulator,  kg/cm2  (kN/m2)  ...  0.035 
(3.5)  . 

Maximally  possible  error  in  tae  maintenance  of  the 
prescribed/assigned  relationsnip/ratio  of  flow  rates  due  to  the 
static  error  for  regulator,  o/o  «—1. 

Clearance,  mm  ...  120x152x19b. 

Control  panel  PDU-A. 

It  is  released  by  the  in  series  Baku  Instrument  Making  Plant. 


It  is  intended  for  tae  feed  of  pneumatic  devices  by  the 
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compressed  air  of  the  prescribed/assigne d  pressure  or  for  reaote 
control  of  actuating  mechanisms.  Panel  provides  a  smooth  change  of 
the  pressure  at  output  within  tne  limits  of  0-1.5  kg/ca*. 

Control  panel  (Fig.  62)  is  structural/design  assembly  on  the 
general/common/total  panel  of  the  pressure  reducer  of  air  and 
manometer. 
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Fig.  62.  Control  panel  PDU-A. 

Page  145. 

For  the  feed  of  panel  necessary  are  the  dry,  purified  air  by  pressure 
from  2  to  10  kg/cm2  with  the  air  flow  rate  to  1000  X/h.  Panel  is 
intended  for  a  panel  mounting.  Fastenings  are  supplied  completely 
with  panel. 

Clearance,  mm  ...  136x112x76. 

Weight,  kg  ...  0.6. 

Indicator  of  flow  rate  si-2. 

Indicator  is  intended  for  the  control/checking  of  the  flow  rate 


of  gaseous  mixtures  at  atmospheric  pressure  in  system 
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It  is  released  by  the  in  senes  Smolensk  plant  of  the  resources 
of  automation. 

Fundamental  technical  specifications. 

Cont.  roll  able/controlled/inspected  flow  rate  (with  the 
temperature  or  gas  and  or  environment  of  20+-5°C  and  atmospheric 
pressure),  %/h  ...  30. 

Clearance,  mm  ...  160x55x28 

Ve  ight ,  kg  ...  0. 3. 

Rotameter  glass  RS-3  A. 

Rotameter  (Fig.  63)  is  intenaed  for  measuring  of  stable  or 
smoothly  changing  flows  of  the  noncrystallizing  liquids  and  gases, 
neutral  relative  to  glass,  materials  of  float  and  internal  armature. 

Fundamental  technical  specifications. 

Ranges  of  the  measurement  of  flow  rate  (by  air)  depending  on  the 
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material  of  float,  m3/g. 

ebonite  ...  O.OOu-G.06. 

duralumin  anodized  ...  0.01-0.1. 

steel  of  lKH18N9'f.  ..  Q.d^F-C.  I&D  O*0V  -  O.  2  S~ 

Maximum  permissible  operating  pressure,  kg/cm2  (kN/m2)  . 

for  a  liquid  ...  6  (600). 

for  gas  ...  4  1400)  . 

Weight,  kg  ...  0.5. 

4.4.  Gas-d istributin g  devices  ((as  change-over  switches). 

Unit  of  distributing  gas  RB-J. 

Page  146. 

Unit  is  intended  for  the  automatic  consecutive  selection  (when 
in  assembly  the  gas  analyzer  of  the  stimulus  of  flow  rate  is 
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present,)  of  the  tests/saapies  of  the  analyzed  mixture  of  four  points 
of  one  or  several  rooms  ana  return  of  this  mixture  after  analysis 
into  the  point  of  selection. 

The  unit  of  distrinuting  y as  is  released  in  two  modifications 
RB-3  and  RB-3A-D. 

Unit  RB-3  (Fig.  64)  is  intended  for  the  gaseous  mixtures,  which 
do  not  contain  agressive  admixtures/impurities.  Units  RB-3A-D  are 
intended  for  th=>  agressive  gaseous  mixtures,  which  contain  oxides  of 
nitrogen  or  vapor  of  different  f ueis/propellants  in  limits  to  40 
mg/t*  Units  for  propellant  vapors  are  subdivided  into  RB-3V,  RB-3G, 
RB-3D  have  the  appropriate  blast  snield  through  the  gas  circuit 
depending  on  propellant  composition. 

Into  the  assembly  of  tne  unit  of  distributing  gas  enter:  the 
unit  of  distribution,  filter  control  room  (4  pieces),  fire  barriers 
(8  pieces  for  modifications  Rii-JA-D), 

The  unit  of  distributing  gas  normally  works  in  the  following 
parameters  of  gaseous  mixture  and  surrounding  air: 

temperature,  by  °C...5-bO. 
relative  husidity,  o/o  ...  to  98. 

Instrument  can  also  work  under  conditions  of  swing  and 
inclination/slope  on  angle  to  4b°. 
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Fig.  63.  Fig.  64. 

Fig.  63.  Rotameter  glass  R3-JA. 

Fig.  64.  Unit  of  distributing  gas  rB-3. 

Page  147. 

All  units  have  the  vibration-proof ,  shock  resistant,  water-proofed 
performance.  Th3  electric  circuit  of  the  unit  of  distributing  gas 
(Fig.  63)  ,  consists  of  the  cnains  of  electric  motor  and  signal  lamps 
of  the  points  of  selection.  Upon  tiring  of  engine  (by  switch  KV-2) 
gaseous  mixtur3  is  selected/taktn  automatically  from  each  of  four 
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points  with  the  prescr ibed/assi gned  cycle  time. 

For  the  permanent  selection  of  gaseous  mixture  in  one  source  the 
engine  is  disconnected,  ana  the  signal  lanp,  bonded  with  this  point, 
remains  connected  all  the  tame  of  the  selection  of  gaseous  aixture. 

To  unit  can  be  connected  tne  remote  signalling  device,  which 
indicates  the  number  of  tne  point  of  sampling  at  given  aonent/torque. 
Signalling  device  (for  example,  four-valve  signal  panel)  is  connected 
to  the  output  terminals  of  terminal  block  K i  (see  Fig.  65)  . 

It  is  released  by  the  in  series  Vyrusk  plant  of  gas  analyzers*. 

FOOTNOTE  *.  This  plant  releases  the  unit  of  distributing  gas  RB-5  in 
two  modif ications;/^RB-5A,  intended  for  a  work  under  the  same 
conditions  as  respectively  units  KB- 3  and  RB-3A  and  having  analogous 
design  concept. 

In  contrast  to  unit  KB-3  in  unit  RB-5  duration  from  boron  of 
test/sample  at  one  point  witn  tne  automatic  changeover  -  2  min. 


ENDFOOTNOTE. 
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Fundamental  technical  specifications. 

Duration  of  selection  from  one  point  with  automatic  changeover,  min 

...  3  a 

The  complete  cycle  of  selection  from  4  points,  min  ...  12. 

•  The  resistor/resistance  of  gas  pulley  tackle  with  the  flow  rate  of 

/ 

gaseous  mixture  210  %/\\,  mm  of-  (kN/m2) 

for  modification  Rtt-J,  not  more  than  ...  160  (1.6). 

for  modification  Ra-JA-U  it  is  not  more  than  ...  240  (2.4). 

Supply  voltage  with  frequent  of  50  Hz,  V  ...  127. 


Required  power,  W,  not  more  than  ...  15. 
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Weight  of  unit  on  panel,  *g  ...  1b. 

Change-over  switch  gas  GP-1. 

Change-over  switch  is  intended  for  automatic  consecutive  supply 
(when  in  assembly  the  gas  analyzer  of  the  stimulus  of  flow  rate  is 
present)  of  the  tests/samples  of  the  analyzed  gaseous  mixture  of  six 
technological  points  or  industrial  placements  to  one  gas  analyzer 
with  preliminary  purging  of  bleed  line  before  its  connection. 

Change-over  switch  gas  (Fig.  66)  has  the  explosive-impenetrable 
performance  v 3G  and  can  be  established/installed  in  the  rooms  of 
*  class  V— I  a ,  Change-over  switcn  normally  works  at  the  following  values 
of  the  parameters  of  the  gaseous  mixture  and  the  environment: 

temperature,  °C  ...  5-50 


relative  humidity,  o/o  ...  to  80. 
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Pig.  66.  Change-over  switca  gas  UP-1:  1  -  disk  with  the  numerals, 
which  correspond  to  the  numoer  or  working  valve  (point  of  selection) 

*  0)  -LrxpJ'f' 

Page  149. 


Change-over  switch  can  work  in  the  media,  not  corrosive  of  the 
materials  from  which  is  prepared  the  instrument  (steel  Kh 1 8N9T, 
rubber  of  brand  205  and  polycnlorovinyl  plastic  material) . 

The  number  of  the  point  of  selection  at  each  moment/torque  is 
determined  from  plank  I  witn  the  numerals  (see  Fig.  66).  Numeral, 
which  is  located  against  arrow/pointer  on  jacket,  corresponds  to  the 
number  of  the  working  valve  (point  of  selection)  of  that  opened  at 
given  moment/torque. 


Gas  change-over  switch  is  assembled  on  panel 
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■£f  is  released  by  the  in  series  experimental  design  o££ice  of 
automation  (OK BA)  . 

Fundamental  technical  specifications. 

Maximum  pressure  (rarefacticn/evacuation)  of  gas  on  input  into 
change-over  switch,  kg/cm2  (kN/rn2)  ...  0.15  (15). 

Maximum  gas  flow  from  eacn  point,  ^/h  ...  200. 

operate  time  of  each  working  valve,  s  ...  60. 

The  pressure  differential  in  valves,  kg/cm2  (kN/m2)  ...  0.005  (0.5). 

The  complete  cycle  of  selection  in  six  points,  min  ...  6. 

Supply  voltage  at  the  freguency  of  50  Hz,  \J  ...  220. 

Beguired  power,  W  ...  12. 

Clearance,  mm  ...  390x760x189. 

Height,  kg  ...  10. 
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Change-over  switch  pneumatic  tne  PP-8. 

Change-over  switch  is  intended  for  the  consecutive  automatic 
connection  of  eight  points  of  the  selection  of  the  analyzed  gaseous 
mixture  to  sensor  of  gas  analyzer  with  the  preliminary  purging  of 
bleed  line  before  its  connection,  dith  the  aid  of  knobs/buttons  on 
panel  at  any  time  it  is  possible  to  stop  the  cycle  of  run  at  the 
necessary  point,  to  begin  it  again  with  this  or  any  other  point,  and 
to  also  reduce  the  number  of  nypassed  points  from  eight  to  two. 

Change-over  switch  pneumatic  consists  of  two  units:  pneumatic 
bypassing  device  UMO-8  and  unit  of  pneumatic  valves  KP-8.  The  unit  of 
the  bypassing  device  is  equipped  with  the  signal  indicator,  which 
indicates  the  reference  numoer  of  the  working  line  (point  of 
selection)  . 

Page  150. 

Pneumatic  change-over  switch  PP-8  is  explosion  proof  device  and 
can  be  used  in  dangerously  explosive  rooms.  Change-over  switch 
normally  works  at  the  following  values  of  environmental  parameters: 

temperature,  °C  ...  5-50. 
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relative  humidity,  o/o  ...  to  80. 

Change-over  switch  can  worn  in  the  media,  not  bringing  about  the 
corrosion  of  th?  materials  from  wmch  are  prepared  the  valves  (steel 
Kh 1 8N 9T,  teflon,  pol ychiorovinyl  plastic  material). 

For  the  work  of  pneumatic  bypassing  device  of  change-over  switch 
necessary  are  the  compressed  air  by  pressure  1.4  kg/ca2.  The  overall 
diagram  of  the  gas  connections  or  the  change-over  switch  of  pneunatic 
the  PP-8  is  shown  in  Fig.  67. 

X*  is  released  of  special- order  by  the  experimental  design 
office  of  automation  (OK BA) . 
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Pig.  67.  The  overall  diagram  of  tne  gas  connections  of  the 
change-over  switch  of  pneumatic  tne  PP-8:  1  -  point  of  the  selection; 
2  -  unit  of  the  pneumatic  valves;  J  -  pneumatic  bypassing  device;  4  - 
manometer  (2  pieces) ;  5  -  line  of  the  supply  of  test  sample;  6  -  gas 
analyzer;  7  -  line  of  tne  purging;  8  -  air  removal  jet;  I  - 
compressed  air. 

Page  151. 

Fundamental  technical  specifications. 

Gas  pressure  at  the  input  into  valves  KP-8,  kg/cm2  (kN/m2)  ...  from 

-0.1  (10) to  0. 3  (30) . 


Maximum  gas  flow  from  eacn  point,  T/h  ...  200 
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Duration  of  selection  from  one  point  with  automatic  changeover,  ein 
...  0.75-5. 

The  complete  cycle  of  selection  from  eight  points,  ein. ..6-40. 

Maximum  distance,  m 

from  the  bypassing  device  to  the  unit  of  valves  ...  300. 

from  the  place  of  sampling  to  the  unit  of  valves  ...  50. 

Clearance,  mm 

the  pneumatic  bypassing  devices  UflO-8  ...  320x240x535. 

the  unit  of  pneumatic  valves  KP-8  ...  225x216x103. 

Height  of  pneumatic  bypassing  device,  kg  ...  35. 

4.5.  Units  of  auxiliary  devices  (package  units). 

Units  of  adjustment  and  filtration  B-1,  B-3,  B-4,  B-5,  B-7,  B-8. 


Units  are  intended  tot  control  and  control  of  the  flow  rate  of 
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the  analyzed  gaseous  mixture,  arying,  cleaning/puri 
agressive  admixt  ures/impunties  ana  checking  of  the 
gas,  supplied  to  gas  analyzer. 


fication  from 
cleanliness  of 


Fig.  6fl.  Units  of  adjustment  end  filtration  B-1,  B- 3  and  B-4.  The 
diagrams  of  qas  connections:  1  -  filters  chemical;  2  -  filter- 
driers;  3  -  flow  regulator;  4  -  rotameter;  5  -  valve/gate;  I  -  supply 
to  the  control  mixture;  II  -  cixscharge/break  of  gas. 

Pa  g  e  15  2. 


Units  B-1  and  B-5  are  used  in  systems  with  the  moist  gases, 
which  contain  the  agressive  adaixtures/i mpurities;  units  3-3  and  B-7 
-  in  systems  with  moist  gases  without  the  agressive 

admixtures/impurities;  units  B-4  and  B-8  -  in  systems  with  dry  gases 
without  agressive  admixtures/impurities.  The  diagrams  of  gas 
connections  of  *he  separate  eiaaents/cel Is  of  units  B-1,  B-3  and 
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<r  B-4  are  shown  in  Fig.  ua.  Aii  units  are  intended  for  a  work  at  an 
anbient  temperature  from  lo  to  i0°c.  Error  in  the  flow-rate  control 
of  gas  mixture  «--20o/o.  Tne  fundamental  characteristics  of  gaseous 
mixture  before  and  after  tne  units  of  adjustment  and  filtration  are 
given  in  Table  7 . 
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table  7.  Characteristic  of  gaseous  mixture  before  and  after  the  units 
of  adjustment  and  filtration. 


0) 

Tun 


(taojca 


PCoaepwaHHe 
ar  peer  h  on  jx 
npHMeccA,  e/M*\ 

7«T 


FL 


•xofle 


Ha 

'■uxofie 


B-l 


B-3 


B-4 


E-5 


B-7 


B-8 


15 


0,01 


15 


0,001 


0,01 


BJinrocoaep- 
Maimc,  £/m* 

or 

na 

»xoa« 

■a 

euxoAe 

30 

0.5 

30 

0.5 

0,001 


0.5 


MifiMTOHHoe 


A'ueHHe 

(pXjpOKCKHC), 

Ktt/CM* 


rixomofTb, 
Kt/M* 


0,06 — 0,2 


-^-0,02 — 0,02 


(it) 

liOMMIPJtb* 
MU  A  paciOA 
raoaon 
cnecM. 
a/muh 


0.2— 1.5 


0,5;  0,7 


Key:  (1).  Type  of  unit.  (2).  content  of  sfjressive 
admixtures/impurities,  g/m3.  (J)  .  Hater  content,  g/m3.  (4). 

Overpressure  (rarefact ion/e vacuauon )  ,  kg/cm*.  (5).  Density,  kg/m3. 


(6).  Nominal  flow  rate  of  yaseous  mixture,  %/ min.  (7).  at  input.  (8). 

I 

at  out  put . 


Clearance  and  weight  of  units  are  shown  below: 

( i ■) Tun  6<ioxi  (.->">  fiflipxT x,  mm  (J'pec,  Kte 


B-l 

1050  x  330x180 

26 

B-3 

720  /  330x182 

22 

B-4 

486  x  330x182 

19 

B-5 

995  x  295x167 

23 

B-7 

715x295x167 

19 

B-8 

317  x  295x167 

16 

Key:  (1).  Type  of  unit.  (1)  .  clearance,  mm.  (3).  Height,  kg. 
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Units  are  released  by  the  in  series  by  Vyrusk  plant  of  gas 
analyzers  and  bv  the  Smolensx  plant  of  the  resources  of  automation 

Unit  of  control/chec king  ri-12. 

Uni4-  B-12  (Fig.  69)  is  intended  for  checking  and  controlling 
flow  of  the  analyzed  gaseous  mixture,  and  also  the  checking  of  its 
cleanliness.  Tha  unit  of  cnecxing  is  used  for  a  work  with  the  dry 
pure/clean  gaseous  mixtures,  wmch  do  not  contain  agressive  and 
mechanical  impurities,  at  a  stanie  pressure  in  system. 

It  is  released  by  the  in  series  Vyrusk  plant  of  gas  analyzers 
and  by  the  Smolensk  plant  or  tne  resources  of  automation. 
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Fig.  69.  The  unit  of  checking  d-12:  1  -  rotameter;  2 
locking;  3  -  filter  the  control  room;  4  -  valve/gate, 
regulating. 

Page  154. 

Fundamental  technical  specifications. 

Error  in  the  flow-rate  control,  o/o  ...  t- 20. 

Nominal  flow  rate  of  the  gaseous  mixture  through  unit 
18-120. 


Operating  pressure,  kg/cm2  (xN/m2) 


valve/gate 
blocking  and 


%/h  . . . 


with  work  in  closed  system 


to  4  (392) 
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with  work  on  di scharge/brea*  in  the  atmosphere  ...  to  0.5  (49). 

Temperature  of  gaseous  mixture  and  environment,  °C  ...  10-30. 

We ight ,  kg  ...  2.5. 

Unit  of  gas  supply  BPG-2. 

Unit  BPG-2  (Fig.  70)  is  intended  for  the  selection  of  the 
analyzed  mixture  from  placement  ana  its  supply  with  the  constant 
velocity  into  the  sensor  of  gas  analyzer.  Unit  consists  of  filter, 
electrovibration  pump,  regulator  of  pressure  and  the  indicator  of 
flow  rate.  All  nodes  are  placed  in  the  casting,  intended  for  an 
attendant  or  wall  mounting,  instrument  has  the  general-purpose 
(non-explosion  proof)  performance.  The  unit  of  gas  supply  normally 
works  with  following  parameters  of  the  environment: 

temperature,  °C  ...  10-45. 

relative  humidity,  o/o  ...  to  80. 


is  released  of  special  order  by  the  experimental  design 
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office  of  automation  (OriBA). 

Fundamental  technical  specifications. 

/ 

Limits  of  the  adjustame  tlow  rate  of  gaseous  mixture,  ^/h  ... 
20-60. 

Parameters  of  the  analyzed  mixture 

temperature,  °C  ...  10-43. 

relative  humidity,  o/o  ...  to  80. 

Supply  voltage  with  frequent  of  50  Hz,  V  ...  220. 

Required  power,  W  ...  5. 

Clearance,  mm  ...  320x220x144. 

Height,  kg  ...  4. 


J 

I 


„4S 

I'  ■  » 
t  }■ 


II 
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Fiq.  70.  Unit  of  gas  supply  BPU-/  with  the  open  cover/cap. 

Page  155. 

4.6.  Other  auxilople. 

Installation  for  saturation  anu  drying  of  the  indicator  tape  of  gas 
analyzer  UPL-1M. 

Installation  UPL-lM  (Fig.  71)  is  intended  for  the  preparation  of 
indicator  tape  for  use /application  in  ph otocolorimetric  gas  analyzers 
FKG-2,  FKG-3,  GSF-3,  etc.  The  preparation  of  tape  consists  of  its 
saturation  in  the  appropriate  solutions  and  the  subsequent  drying  in 
heating  device. 

Installation  can  worn  in  explosion  proof  room  with  the  following 


environmental  parameters: 
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temperature,  °C  ...  10-40. 

relative  humidity,  o/o  ...  to  80. 

The  electrical  connections  of  installation  are  assembled  in 
accordance  with  the  diagram,  given  in  Fig.  72. 

4-f  is  released  by  the  in  series  experimental  design  office  of 
automation  (OK BA)  . 

Fundamental  technical  specifications. 

Width  of  belt,  mm  ...  1J. 

Speed  of  the  motion  of  tape,  mm/min  ...  30. 

The  absolute  humidity  of  the  dried  tape,  o/o  ...  5. 

the  temperature,  provided  cy  neating  device,  °C  ...  50. 

Supply  voltage  with  freguent  of  50  Hz,  V  ...  220. 

Power  of  heating  device,  W  ...  240. 

All  installations,  kg  ...  15. 


Fig.  71.  installation  UFL-1M;  1  -  bath  with  solution  for  the 
saturation;  2  -  housing;  J  -  tape  drum;  4  -  the  contacting 
thermometer;  5  -  electrical  Heating  device;  6  -  tape-drive  mechanism. 

Page  156. 

Machine,  tap°-impregnating,  MiP-2. 

Machine  is  intended  tor  the  preparation  of  indicator  tape  for 
gas  analyzers.  The  preparation  of  tape  consists  of  its  saturation  in 
indicator  solutions  and  suuseguent  drying  and  coil/vinding  of  the 
reel/cylinders  of  the  established/installed  size/dimension  to  spools. 
Machine  cperat°s  automatically  (periodically)  and  can  be  used  for 
saturation  with  the  indicator  solutions,  not  agressive  to 
polyethylene,  fluoroplast,  polyvinyl  chloride  plastic  and  organic 


9 
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Machine  can  work  in  explosion  proof  rooms  with  the  following 
environmental  parameters: 

temperature,  °C  ...  10-60. 

relative  humidity,  o/o  ...  to  80. 

Tape-impregnating  machine  consists  of  installations  OPL-3  for 
the  saturation  of  tape  and  electron  relay  ElR-1.  In  machine  is 
provided  for  the  possibility  to  change  in  sufficiently  wide  speed 
range  of  broaching  tape,  duration  and  temperature  of  its  drying. 
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Pig.  72.  The  schematic  of  cne  electrical  connections  of  installation 
UPL-1N:  1  -  electric  motor;  2  -  transformer;  3  -  the  contacting 
thermometer;  4  -  heating  device;  5  -  electronic  relay. 


Page  157. 


IT  is  released  by  the  in  series  experimental  design  office  of 
automation  (OKBA)  . 

Fundamental  technical  specifications. 

iidth  of  belt,  mm  . . .  13-22. 


Rate  of  broaching  belt,  cia/ain  ...  10-20. 


the  temperature,  provided  by  heating  device,  °C  . . 


.  25-65 
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Accuracy  of  t her most  at ic  control  ot  air  flow,  °C  ...  ♦-I. 

Air  pressure  on  input  into  drier,  xg/c m*  (tcN/m*)  ...  to  0.05  (5). 

Warm-up  period  of  machine,  a.111  ...  15. 

Supply  voltaqe  at  the  frequency  or  50  Hz,  V  ...  220. 

Required  power,  W  ...  2o0. 

Clearance  UPL-i,  mm  ...  340x290x505. 

Weiqht  of  machine,  kg  ...  IS. 

Installation  for  the  preparation  of  gaseous  mixtures  UPGS-1. 

Installation  Opgs-1  is  standard  and  is  intended  for  preparation 
by  the  static  method  of  tne  compatible  explosion  proof  binary  gaseous 
mixtures  of  the  prescrioed/assi jned  composition,  utilized  for 
individual  calibration  and  dial  test,  of  the  automatic  gas  analyzers 
the  operating  principle  or  whicn  provides  the 

retent  ior. /pre  ser  vat  i  on/m  ain  tain  ing  the  composition  of  the  mixture. 
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which  enters  the  sensor-  Prepared  gas  mixture  must  not  interact  with 
the  material  from  which  is  prepared  the  installation. 


Installation  tJPOS-l  can  ne  used  during  the  calibration  of  gas 
analyzers  at  all  stages  or  tnerr  development,  with  certification  at 
the  stage  of  issua,  and  also  saops  KIP  for  checking  tne  correctness 
of  readings  of  analyzers. 


In  the  assembly  of  tne  installation  enter:  containers  glass  ones 
to  2  an  1  to  20  ml  (on  4  pieces),  nallast  capacities  to  50  and  to  240 
ml,  stimulus  of  the  gas  flow  and  attachment  for  calibrating  the  total 
vol  ume . 


The  material  of  all  rundaaental  assemblies  and  connections  of 
installation  -  j lass  and  ri uoroplast ,  which  reduces  to  minimum  the 
sorption  and  t*?  reaction  of  these  materials  with  the  components  of 
mix*  ur e. 


Paqe  15R. 

Installation,  portable,  for  tne  periodic  effect/action.  All 
el em»nt s/rel 1 s  of  i n s* al lat r on  arc  stacked  in  wooden  case  with 
knoh/arn/har  1 1  The  presence  in  installation  of  four  doubled  and 
preliminarily  calibrated  containers  for  the  determined  component  and 
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two  for  ballast  gas,  and  also  trie  utilization  of  dual  dilution  makes 
it  possible  to  sim ul tar.eousj. y  compose  four  different  mixtures  with 
the  concrntrat ions  of  analyzed  component  25,  50,  75  and  lOOo/o  of  the 
scale  range  of  the  calibrated  instrument. 

The  process  of  the  preparation  of  gaseous  mixtures  consists  irtto 
the  following.  Ir>.  one  of  me  calibrated  fitted  capacities  they 
select/take  th°  determined  component,  equalize  pressure  with 
atmospheric,  blow  entire  line  ay  gas  -  diluent,  they  close  diagram  to 
sensor  and  forcedly  f.s  agitated  itself  the  obtained  mixture  in  closed 
volume. 

The  ratio  of  the  volume  of  tue  determined  gas  (component),  led 
to  standard  conditions,  to  the  total  calibrated  volume  is  the  .measure 
for  concentra tion. 

if  is  released  of  special  oraer  by  the  experimental  design 
office  of  automation  (OKBa). 

Fundamental  technical  specifications. 

Range  of  the  prepared  concentrations,  Vol.  o/o 


tkt.  ti&t  dilution 


0.  5-71 
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during  the  second  dilution  ...  0.003-53. 

An  error  in  *he  prepared  mixtures  does  not  exceed,  o/o 

during  the  first  dilution  ...  +  -0.5. 

durinq  th®  second  aiiution  ...  ♦-!. 

Voltage  of  suoply  (puiiiD)  jitn  ire^uency  50  Hz,  V  220. 

Clearance  of  case,  mm  ...  490x470x150. 

We iqht ,  kq  ...  7  . 

Page  159. 

5.  Instruments  and  auxilopie,  produced  by  foreign  firms. 

In  section  are  led  technical  and  operating  characteristics  of 
automatic  gas  analyzers  ana  auxuople  to  them,  produced  by  the 
leading  firms  of  the  FRu  and  USA,  and  operated  by  some  enterprises  of 
chemical  and  petrochemical  industry,  for  the  monitoring  of  the  air 
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medium  of  industrial  r 

Gas  analyzers  Oras  1  a 

Instruments  are  i 
measurement  of  the  con 
and  vapors,  including 
range  of  concentration 
saturation)  in  technol 
rooms.  Gas  analyzers  c 
concentration  of  the  d 
band  in  infrared  spact 

The  operating  pri 
property  of  heteroatem 
to  absorb  infrared  ray 
bands  . 

The  flows  of  infr 
through  working  and  co 
chamber /earner a  is  fill 
infrared  rays. 


O  C  2D  3  • 

nd  Uias  2. 

ntended  ror  the  continuous  automatic 
tent  of  dirrerent  by  two-  and  polyatomic  gases 
sulfurous  ana  chlorine  connections  in  entire 
s  from  0  to  100  Vol.  o/o  (for  vapors  from  0  to 
ogicai  mixtures,  and  also  in  air  of  industrial 
annot  be  applied  for  measuring  the 
iatomic  gases  which  do  not  have  an  absorption 
rum  n2,  u2,  n2.  Cl 2 ,  etc. 

ncipie  of  gas  analyzers  is  based  on  the 
ic  gases  (consisting  of  different  forms  atoms) 
s  in  specific,  specific  for  each  gas  spectrum 

area  rays  from  emitter  pass  simultaneously 
mparative  cuambers/cameras.  Comparative 
ed  with  nitrogen,  which  does  not  absorb 


Page  180. 
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Through  the  working  cnaaber  r iows/occurs/1 asts  the  analyzed 
gaseous  mixture,  which  partially  absorbs  the  flow  of  infrared  rays. 

In  passing  by  both  chambers/cameras,  flows  fall  into  radiation 
detector.  Difference  in  tne  intensity  of  two  flows  (through  working 
and  comparative  cham bers/camer as) ,  that  depends  on  the  concentration 
of  the  determined  component,  is  established/installed  by  radiation 
detector  and  is  converted  into  tne  electric  measured  value,  supplied 
to  secondary  instrument. 

The  chambers/ca meras  or  gas  analyzer  are  prepared  from  gilded 
glass,  most  important  parts  -  made  of  aluminum  and  stainless 
chrome-nickel  steel.  This  maxes  it  possible  to  use  instruments  for 
the  analysis  of  a^essive  gases. 

All  nodes  and  units  or  gas  analyzer  Urasl  (Fig.  73)  are  mounted 
in  the  dust-splash  or  oo  f  jacket  front  light  metal  with  the  closing 
door.  On  th«  upper  side  of  jacxet  are  located  four  stuff ing- boxs  seal 
for  the  inlet/introd uction  of  electric  cables,  on  lower  -  uniting 
pipelines  for  delivery  and  remo vai/outlet  of  the  analyzad  gas.  In  the 
qas  analyzer  liras  2  (Fig.  74)  in  contrast  to  Uras  1  is  provided  for 
three-dimensional/space  separation  of  gas-analytic  and  electrics. 


Fig.  73.  g  as  analyzer  Uras  1  with  the  open  cover/cap. 


Pa  ge  161. 


They  are  found  in  one  housing,  out  they  are  divided  by  partition  and 
have  the  separate  screwed  on  covers/caps  (panel).  In  the  lower  part 
of  the  housing  is  located  tne  gas-analytic  system  of  instrument,  in 
upper  are  located  the  amplifier,  dial  instrument  and  other  electric 
assemblies. 

Firm  "Hartmann  Braun"  developed  the  special  version  of 

instrument  TJras  2  explosion  proof  performances.  In  this  instrument 


gas  and  electrics  are  also  divided  and  arranged/located  in  two 
airtight  containers  (Fig.  75).  Is  to  the  left  arranged/located 
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gas-analytic  part,  to  the  rignt  -  electric,  in  the  middle  part  is 
built  in  the  indicator.  Gas  analyzers  are  intended  for  a  wall 
mounting  or  panel. 

Producer:  firm  "Hartmann  and  /3raun"  (FRG)  . 

Fundamental  technical  specirications. 

Fundamental  error,  o/o  from  tne  range  of  the  measurement  ...  ♦- 

Time  began  controls,  3  ...  0.6. 

Time  lag  of  readings  of  gas  analyzer,  s  ...  10. 

Threshold  of  response,  0/0  of  the  upper  limit  of  the  measurement  . 

0.  5. 

Permissible  temperature  of  that  surrounding  medium,  °C: 

gas  analyzer  Oras  1  ...  10-J5. 

gas  analyzer  Uras  Z  ...  10-45. 

The  flow  rate  of  analyzed  gaseous  mixture  (are  possible  other  flow 
rates),  1/h  ...  30  or  60. 


Fig.  74.  Gas  analyzer  Uras  2. 

Page  162. 

Pressure  of  analyzed  mixture  (excess),  kg/cm2  (kN/m2)  ...  0.02 
(2-94)  . 

Supply  voltage  at  the  frequency  of  50  Hz,  V  •••  220. 

Required  power,  W 

gas  analyzer  TIras  1  ...  22  5. 

gas  analyzer  Gras  z  ...  loO. 

Weight  of  gas  analyzer,  kg 
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Ura  s  1  ...  25. 


Uras  2  ...  31.5. 


Instrunents  Oras  1  and  Uras  2  have  the  minimum  ranges  of  the 
■easurement  of  concent  rations  (into  Vol.  o/o)  for  the  following 
determined  components: 


Uru  1 

Uru  I 

"  Ahmhsx . 

.  .  0-0,1 

0-0,1 

.•’'AuerajibAerHA  .... 

.  .  0-0,25 

0-0,1 

.PAuerwieii . 

.  0—0,02 

0-0,05 

’  Auctoii . 

— 

0-0,04 

i  ^bei!30ji . 

.  .  0—0,06  (» 

0-0,03  (S' 

(  V1  BeH3HH . 

.  .  0—1 ,0  e/M* 

0-0,5  a/*5 

ByTaH  . 

.  .  0—0,02 

0-0,02 

'f’rcxcan . 

.  .  0-0,03 

0-0,01 

(ji-i  TenTaw  ....... 

('''AayoKHCb  yrjiepofla  . 

0-0,02 

0—0,01 

.  .  0-0,005 

0—0,005 

■7*  3 aKHCb  a30Ta  .... 

.  .  0-0,05 

0—0,005 

^/j'MeTaH  . 

//♦*  MeTa  iio.i  . 

.  .  0-0,02 

0-0,02 

.  ,  0-0,07 

0-0,07 

u*  MemneuxjropHA  .  .  . 

.  .  0-0,1 

0-0,1 

('^Okho.  yr.nepoaa  .  .  . 

.  0-0,01 

0—0,01  [t  i) 

(i  ’>  ’  riapu  pacTsopHT&neft  . 

no  ocofiowy 

TpeOoBIHJOO 

id  IlponaH . 

.  .  0-0,02 

0-0,02 

u^TlponiMien . 

(-*'  'CepimcTbiA  aw-HApiiA  . 

.  .  0—0,2 

0-0,2 

.  .  0—0,02 

0—0,02 

lj'-’>CHHHflbiiaa  KHCJioxa  .  . 

•  ,  ’  0—0,5 

0—0,05 

d  ^Ccpoyr^epoA  .... 

.  .  0 — 0,015c* 

0-0,015  t 

l>*\oAyoA  . 

.  .  0-2,0  a/jn* 

0—2,0  / 

('i‘'Tp»XJ10p3THJieH  .  . 

— 

no  ocoflowyC' 

XviOpHCTUfl  BOAOpOA  "  . 

.  .  .  0-0,2 

TpefoMHMO 

0-0,1 

^°3raH . 

.  .  0-0,02 

0-0,02 

. 

,  .  .  0-0,2 

0-0,2 

(>  ’  OTmioBuil  cnwpr  .  .  .  . 

.  .  0-0,1 

0-0,1 

Key:  (1).  Ammonia.  (2).  Acetaldehyde.  (3).  Acetylene.  (4).  Acetone. 
(5).  Benzene.  (6),  Gasoline.  (7).  g/m3.  (8).  Butane.  (9).  Hexane. 

(10).  Heptane.  (11).  Carbon  dioxide.  (12).  Nitrous  oxide.  (13). 
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Methane.  (14).  H>ethanol.  (Id).  detnylene  chloride.  (16).  Carbon 
monoxide.  (17).  Vapors  of  solvents.  (18).  on  special  requirement. 
(19).  Propane.  (20).  Propylene.  (21).  iulfur  anhydride.  (22). 
Hydrocyanic  acid.  (23).  Cainon  disulfide.  (24).  Toluene.  (25). 
Trichloroethy lene.  (26).  Hydrogen  chloride.  (27).  Ethane.  (28). 
Ethylene.  (29).  Ethyl  alconol. 

Greatest  range  of  the  measurements:  0-100  Vol.  o/o,  for  vapors 
from  0  to  saturation.  Are  possiole  also  the  limits  of  measurement 
with  suppressed  zero  (for  example,  60-70  Vol.  o/o).  Maximum 
suppression  6:1. 

Page  16  3. 

Transition/ junction  from  one  determined  component  to  another  and  in 
accordance  with  one  range  or  measurement  to  another  is  feasible  in 
the  case  of  replacing  tne  separate  nodes  of  instrument.  Thus,  for 
instance,  replacing  measuring  cuvettes  ( cham fcer/camera) ,  it  is 
possible  to  change  to  anotner  range  of  measurement,  and  replacing 
receiver,  it  is  possible  to  switcn  over  to  the  determination  of  the 
concentration  of  another  component. 


DOC 


791801 09 


PAl»ci 


Instrument  is  intended  for  tne  continuous  automatic  measurement 
of  the  concentration  of  caroon  monoxide,  dioxide  of  carbon  or  methane 
in  different  gaseous  mixtures,  and  also  in  air  of  industrial  premises 
in  entire  range  of  concent! ations  from  0  to  100  Vol.  o/o. 

The  operating  principle  or  gas  analyzer  (Fig.  76)  is  based  on 
measurement  of  the  value  of  absorption  determined  by  component  of 
radiation  in  the  infrared  region  oi  spectrum.  A  difference  in  the 
spectra  of  absorption  of  different  gases  gives  the  possibility  to 
conduct  selective  analysis  one  component  in  complex  gaseous  mixtures 
independent  of  a  change  xn  the  concentrations  of  undefined 
componen  ts. 

The  housing  of  instrument  is  prepared  from  sheet  steel.  Units 
and  nodes  of  instrument  are  arranged/located  on  the  reverse  side  of 
the  removing  itself  panel.  On  tne  rront  side  of  panel  are 
established/installed  the  Knobs/butt ons  for  zero  adjustment  and 
instrument  sensitivity.  Entire  tne  optical  part  of  the  gas  analyzer 
is  located  ir.  airtight  chamoer/camera .  Pcwer  supply  unit  and 
amplifier  are  carried  out  in  tne  form  of  printed  circuit  on 
semiconductors. 

In  qas  analyzer  there  is  a  manual  change-over  switch  of  points 
of  the  selection  of  *he  analyzed  mixture.  In  assembly  with  gas 

analyzer  is  used  secondary  recorder  with  signal  (controlling)  device. 


DOC  =  7*51801  10 


PAGE 


Gas  analyzer  is  assembled  on  wall.  All  gas  and  electric 
connections  are  produced  in  tu<=  lower  part  of  the  instrument.  Fig.  77 
depicts  interconnection  diagram  or  gas  analyzer  in  the  case  of  its 
use/application  for  the  analysis  or  air  in  industrial  rooms.  In  the 
Dlace  of  the  selection  or  :ae  analyzed  mixture  are  hung  out  the 
special  gas-bleeding  devices,  wmcu  consist  of  corrosion-resistant 
meshed  housing  and  built  in  into  it  ceramic  filter. 

Producer:  firm  "Naina*."  iFhG). 

Fundamental  tecunical  data 

Fundamental  error,  o/o  from  tn=  range  of  the  measurement  ...  by  *2. 

Time  began  reactions,  s,  it  is  not  less  ...  1. 

Ex  penditur  e/consumptior.  or  analyzed  gaseous  mixture,  l/'n  ...  30. 

Supply  voltage  at  the  frequency  or  50  Hz,  V  ...  220. 


Required  power,  W 


20 
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Clearance,  mm  ...  37  Ox S 1 CxzuG. 

iqht,  kg  ...  2  2. 

Instrum-nt  is  calculated  tor  lolloping  ranges  of  the  measurement 

of  the  concentration  (in  v«j1.  o/o)  of  the  determined  components: 

C'/Omcb  yrxepoju  0 — 0,01;  0 — 0,03;  0 — 0,3; 

0— t;  0—10,0— 40;  0— IOC 

OlAsyoKHCb  yrflepoAa  ....  0—0,005  0—1.  0—5; 

0-10,  0-20 

(SHlena .  0-0,01;  0-0,1;  0—1; 

0—3,  0—10,  0— 100 

Key:  (1).  Carbon  monoxiue.  (d)  .  Carbon  dioxide.  (3).  Methane. 

On  the  demand  of  customer  tne  gas  analyzer  can  be  calibrated  for 
determining  of  propane,  butane,  oxide  of  nitrogen  and  some  other 
s^s  • 

Gas  analyzer  COCOG. 

Instrument  CGCOG  is  intended  ror  the  continuous  automatic 
measurement  of  the  sanitary  concentrations  of  carbon  monoxide  in  air 
of  industrial  rooms  and  signaling  about  the  achievement  of  the 
limiting  values  of  the  determined  component. 

the  operating  principle  or  instrument  is  based  on  the 
acousto-optical  method  or  analysis.  The  schematic  diagram  of 


I 

I 
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instrument  is  analogous  Uc  sonematic  of  i  nst  r  um  ant  s  of  tne  type  Uras 
(see  the  operating  nrincipie  or  gas  analyzers  'Jras  1  and  Uras  2). 

Pa  g  e  16b. 

Instrument  is  usually  caJ.cuj.arcu  ror  one  noint  of  the  selection  of 
the  analyzed  mixture;  howsVct,  at  will  of  customer  it  can  be 
completed  by  special  gas-u ^s tz i outin g  device  to  three  points  of 
selection  with  *  hr-?-tuLt  signal  signal  panel  for  the  indication  cf 
the  point  of  selection.  Po^siuiy  aiso  connection  to  the  instrument  of 
siren  or  bell. 

The  housing  of  instrument  is  prepared  from  steel  plate,  within 
housing,  to  plat®/slab  are  rastenea  all  instrument  units.  In  upper 
part  is  e stab  1 is hed/in stalled  tne  indicating  device  with  signalling 
levies  and  two  tubes:  green  (noriaaj.  work  of  instrument)  and  red 
(excess  of  the  parameter),  besides  the  built  in  instrument  is 
possible  the  connection  or  otner  two  instruments.  Fig.  78  depicts 
interconnection  diagram  or  the  units  of  gas  analyzer  with  the 
selection  of  the  analyzed  mixture  at  three  points  (rooms).  The 
mounting  of  gas  analyzer  is  wall. 

Producer:  firm  "Hartmann  and  uraun"  (FRG) . 
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Fig.  73.  Interconnection  diagram  or  gas  analyzer  COCOS  (for  three 
points  of  selection)  :  1  -  gas  analyzer;  2  -  diaphragm  pumps;  3  - 

gas-bleeding  device;  4  -  ran;  5  -  signal  signal  panel ;  6  - 
Dush-button  switch;  7  -  auxiliary  relay;  S  -  siren. 

Pa  g  e  16  7. 


Basic  technical  uata. 


Binges  of  measurement,  Vcl.  o/o  ...  0-10;  0-20. 


Threshold  of  response,  o/o  rrom  tne  upper  limi*  of  the  measurement 
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The  time  laq  of  readings  of  gas  analyzer,  s,  is  not  more  man  ...  10. 

Ex  penditure/consum  rt  ion  cr  analyzeu  gaseous  mixture,  1/n  ...  60. 

Ambient  temperature,  °C  ...  irorn  -10  to  40. 

Supply  voltage  at  the  frequency  or  50  Hz,  V  ...  220. 

Required  power,  W  ...  luo. 

Clearance,  mm  ...  920x600x120. 

We ight.  Kg  . . .  75. 

Gas  analyzers  picoflux  r  ana  Picouux  E. 

Instruments  are  inmnuid  ror  rhe  uninterrupted  detection  of  the 
tracks  of  sulfurous  anhyanae  (Picoflux  L) ,  dioxide  of  nitrogen, 
chlorine  and  hydrogen  sulriue  (Picoflux t  )  in  air  of  industrial 
rooms . 


<^he  operating  principle  or  instrument  Picoflux  L  is  based  on  an 
electro-conductometry  metnou  or  analysis  and  is  reduced  to  the 
measurement  of  the  specific  couduccivit v  of  liquid,  in  which  is 
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dissolved  the  determined  component,  which  changes  duriny  dissolution 
into  ions,  i.e.,  generatinj  ciu  solution  of  electrolyte,  an  increase 
of  the  quantity  of  ions  in  n  niid  increases  its  e l^ctrocond ucti vit y 
which  serves  as  the  measure  or  a  quantity  of  dissolved  gas  and, 
consequently,  also  its  ccactnuauon  in  the  analyzed  gaseous  mixture, 


The  fundamental  condition  ioi  the  precise  measurement  of  the 
concentration  of  the  determined  component  with  the  aid  of  gas 
analyzer  Picoflux  L  is  the  preliminary  purification  of  the  analyzed 
mixture  from  the  i mm easuianie ,  wmch  mix  determination  components 
(especially  from  ammonia  and  nyarogen  chloride)  with  the  aid  of 
selective  filters. 


Fig.  79.  Gas  analyzer  Picorlux. 


Page  168 
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The  maximum  accuracy  or  measurement  is  achieved  also  by  the 
use/application  of  a  special  system  of  thermostatic  control  of 
conductivity  cells.  In  instrument  Picoflux  E  is  used  electrochemical 
effect.  Here  also  the  direct  now  of  gas  reacts  with  the  direct  flow 
of  reaction  solution.  As  tne  eiements/ce 11s  of  measurement  and 
comparison  (arranged/1 ocatea  oerore  and  after  the  zone  of  reaction) 
serve  divided  from  each  ctner  u y  diaphragm  reference  electrodes.  As  a 
result  of  the  assorted  composition  of  the  solutions,  which  take  place 
through  both  elements/ cells,  appears  the  galvanic  current, 
proportional  to  the  concentration  of  the  determined  component. 

Structurally/constructuraiiy  *as  analyzer  Picoflux  (both 
modifications)  (Fig.  79)  is  two  nousings,  prepared  from  sheet  steel 
and  attached  on  general/common/total  strut.  Both  parts  are  closed  by 
doors.  In  upper  part  is  arrangea/iocated  the  sensor,  below  - 
secondary  instrument.  As  secondary  the  instrument  is  used 
compensation  chart-recording  instrument  to  three  points.  Additionally 
with  gas  analyzer  (any  modifications)  can  be  supplied  the  integrator 
which  registers  on  the  built-in  printer  the  averaga/mean  output 
values  of  the  measurement  in  10  or  30  min. 

Producer:  firm  "Hartmann  ana  nraun"  (FPG)  . 


Basic  technical  data 
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Ranges  of  measurement,  my/m3. 

gas  analyzer  Picoflux  l. 

sulfurous  anhydride  ...  or  0-1;  0-2.5;  0-5. 

gas  analyzer  Picoflux  E. 

the  dioxide  of  nitrogen  ...  of  0-1. 

chlorine  ...  of  0-1. 

hydrogen  sulfide  ...  of  0-1. 

Fundamental  error,  o/o  rrorn  the  range  of  measurement  ...  +5. 

Additional  error,  o/o  from  the  range  of  measurement. 

from  a  change  in  tne  temperature  of  the  analyzed  mixture  on 
(from  that  permitted),  it  is  not  more  than  ...  2. 

from  a  change  in  the  pressure  of  the  analyzed  mixture  on  10 


PAGE 


1°C 


mm 
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Hg  (from  760  am  Hg)  ...  1. 

Threshold  of  response,  o/o  rrom  tne  upper  limit  of  the  measurement 

. . .  by  ♦ 1 . 

Permissible  ambient  temperature,  °C  ...  from  -3  to  32. 

Expenditure/consumption  c£  anaiyzeu  gaseous  mixture,  1/h  ...  50. 

Supply  voltage  at  the  frequency  of  50  Hz,  V  ...  220. 

the  required  power,  w  ...  130. 

clearance,  mm. 

sensor  ...  480xb4Gx45J. 

secondary  instrument  ...  480x380x450. 

the  weight  of  sensor,  hg. 

without  filling  ...  with  45. 


with  filling 


witn  63 
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the  weight  of  seconuary  instrument,  kg  ...  40. 

Page  169. 

.'Jas  analyzers  Caldos  2  and  Caxaos  d. 

Instruments  are  intenatu  ror  the  continuous  automatic 
measurement  of  the  content  ox  nyurogen,  dioxide  of  carbon,  sulfurous 
anhydride  and  ammonia  in  tecnnological  gaseous  mixtures,  and  also  in 
air  of  industrial  rooms. 

Operating  principle 
the  heat  conductivity  ot 
in  it  of  hydrogen,  since 
considerably  exceeds  the 
blending  agents. 

In  instruments  is  used  tne  schematic  of  measuring  direct-current 
bridge.  Sensing  elements,  wasned  uy  the  analyzed  gaseous  mixture,  are 
connected  into  contradictory  ratio  arras,  and  two  another  arm  are 
formed  by  sensing  elements,  washed  by  comparative  gas. 


gas  analyzer  is  based  on  the  dependence  of 
tne  analyzed  mixture  (air)  from  the  content 
tne  neat  conductivity  of  the  latter 
neat  conductivity  of  other  immeasurable 


H 
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Depending  on  the  composition  of  the  analyzed  mixture  tha  gas 
analyzers  can  be  releasea  witn  tne  simple  or  differential  circuit  of 
measurement. 

If  under  operating  conditions  occur  insignificant  changes  in  the 
composition  of  the  unccntroilaole  part  of  the  analyzed  mixture,  then 
in  the  composition  of  calibration  mixtures  is  considered  the  average 
content  of  each  of  the  immeasur able  components. 

In  the  case  of  the  analysis  or  the  multicomponent  gaseous 
mixtures  of  variable  composition  in  gas  analyzers  is  used 
differential  measuring  circuit  nun  twc  independent  flows  of  the 
compared  gases.  In  accordance  witn  this  into  the  assembly  of  gas 
analyzer  enters  either  the  furnace  of  combustion  or  filter  with 
chemical  absorber.  Gas  analyzer  Caidos  2  (Fig.  80)  is  used  for  the 
analysis  of  nonagressive  media.  Unlike  it,  instrument  Caidos  3  (Fig. 
81)  possesses  increased  corrosion  resistance,  which  makes  it  possible 
to  use  it  for  the  analysis  of  any  agressive  gases,  including  chlorine 
and  its  derivatives.  Instrument  Caidos  3  has  explosion  proof 
performance. 


DOC  =  791801 10  PACE 

the  poured  pig  iron  housing  mu  toe  closing  door  and  is  intended  for 
a  wall  Dounting;  Caldos  J  is  arranged  in  housing  from  light  metal 
with  the  airtightly  closing  door  it  is  assembled  on  wall  or  panel. 

the  producer:  firm  "Hartmann  and  Braun"  (FRG). 

Basic  technical  data. 

Minimum  ranges  of  measurement,  Voi.  o/o. 

hydrogen  ...  0-0.5. 

the  dioxide  of  carooa  ...  O-o. 

sulfurous  anhydride  ...  0-1.5. 

ammonia  ...  of  0-1. 

Fundamental  error,  o/o  rrom  tne  range  of  the  measurement  ...  by  *2. 

Threshold  of  response,  o/o  rrom  me  upp°r  limit  of  of  measurement  ... 

1. 


Time  began  reactions,  s 


2 
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Permissible  ambient  temperature  anu  analyzed  mixture,  °C. 

Cald os  2  ...  0- 35 . 

Caldos  3  ...  0- 90 . 

Expenditure/consumption  of  anaiyzeu  gaseous  mixture,  1/h  ...  30  or 
60. 

Supply  voltage,  V. 

from  network/grid  at  ttie  rreguency  of  48-62  Hz  ...  220. 

from  storage  batteries/acc  uiauiators  ...  12. 

Required  power  (without  seconuary  instrument)  ,  W. 

Caldos  2  ...  18.5. 

Caldos  3  ... 

Clearance,  mm. 


28.5 
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Caldos  2  ...  215x155x^93. 

Caldos  3  ...  384x245x288. 

Weight,  kg. 

Caldos  2  ...  14.5. 

Caldos  3  ...  21.5. 

i 

Gas  analyzers  Caldos  are  released  to  different  limits  of  the 
measurement  of  the  determined  components  in  the  range  of 
concentrations  from  0  to  loo  Vol.  ones  o/o.  Can  also  be  released 
instruments  with  suppressed  zero  (ror  example,  98-100  Vol.  o/o,  20-60 
Vol.  o/o  and  so  forth)  and  two-mart. 

Gas  analyzer  Lira  (model  ioo)  . 

Instrument  (Fig.  82)  rs  intended  for  the  continuous  automatic 
measurement  of  the  concentration  or  carbon  monoxide,  methane,  ammonia 
and  some  other  gases  and  vapors  in  air  of  industrial  rooms. 
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Paqe  17  2. 

“Che  operating  principle  of  gas  analyzer  is  based  on  the 
acousto-optical  method  oi  tue  analysis  (see  the  operating  principle 
of  instruments  liras  and  unor  2)  . 

Gas  analyzer  has  vibration-proof  performance  and  is  assembled  on 
panel . 


Manufacturer:  firm  "MSA"  (USA)  . 


Basic  technical  data. 


Ranges  of  measurement,  Voi.  o/o. 


carbon  monoxide  ...  0-0.2;  0-1;  0-10. 


the  dioxide  of  carbon  ...  0-0.2;  0-10;  0-100. 


methane  ...  of  0-1;  0-20;  0-bd. 


ethane  ...  0-2;  0-4;  0-100. 


ethylene  ...  0-10;  0-20;  0-bO. 
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ammonium  ...  0-0.3;  0-1;  0-5. 

cyclohexane  ...  0-3;  0-5;  u-7.5. 

methylene-chloride  ...  0-100. 

sulfur  dioxide  ...  O-o;  0-20. 

Fundamental  error,  o/o  rrom  tne  range  of  the  measurement  ...  by  +2. 

Supply  voltage,  V  ...  110. 

Required  power,  w  ...  60. 

Clearance,  mm  ...  51 6x2o5x20J. 

Automatic  gas  change-over  switcu. 

Change-over  switch  (Fag.  03)  rs  intended  for  the  automatic 
consecutive  selection  or  tne  analyzed  mixture  at  six  points  (rooms) . 
Automatic  gas  change-ov-^r  switcn  nas  the  rotating  shutter/valve, 
powered  by  the  synchronous  motor  tnrough  the  reductor. 


DOC 


79  190110 


pace; 


Fig.  82.  Gas  analyzer  Lira  (model  j00)  . 


Pa  q  e  17  3. 


With  the  aid  of  redactor  u  estaonshed  the  necessary  duration  of 
selection  at  on*  point.  Ta^  indicator  of  the  numbers  of  the  points  c 
selection  is  arr  anged/  located  on  tne  face  of  the  cover/cap  of  gas 


change-over  switch.  The  diagram  or  gas  change-over  switch  can  b* 

- 

changed  in  such  a  way  as  to  ootain  two-. 


or  six- position 


change-over  switch. 


Gas  chanje-over  switcn  is  released  two  types:  A  (six  inputs  and 
one  output)  and  P  (six  inputs  tVcii  two  outputs).  In  a  change-over 
switch  of  the  type  A  the  cnoici  conduits/manifolds,  not  bonded  with 
analyzer,  are  cut  off.  Consequently ,  the  analyzed  gaseous  mixture 
stands  too  long  in  unusaore  cund ui ts/ma n if olds .  As  a  result  of  this 
during  switching  for  the  roilowxng  point  of  selection  appears 
additional  time  lag.  This  tim=  lag  can  be  excluded,  after 
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establishing  the  regulator  cr  overpressure  directly  before  the  gas 
change-over  switch. 

Type  p  has  two  gas  tuning;  through  the  first  tubing  one  point  o 
selection  is  connected  with  gas  analyzer,  remaining  points  are 
connected  with  the  second  tuning,  to  which  is  connected  tne  suction 
pump.  As  a  result  of  this  imaieaidtely  after  switching  to  gas  analyze 
from  change-over  switch  couies  fresn  gaseous  mixture. 

The  contacts  of  control  ana  synchronization  give  in  necessary 
time  impulse/raomentum/pulsc  on  tne  inclusion/connection  of  the 
process/operation  of  recording  on  six-point  chart-recording 
instrument,  with  the  connection  or  chart -recording  instrument  to  the 
gas  switch  the  period  or  its  switcning  must  be  matched  with  the 
sequence  of  the  points  or  cnart -recording  instrument. 

In  gas  change-over  switcu  can  be  also  built  in  the  contacts  of 
the  outside  light  signal  panel,  wmch  shows,  what  point  of  selection 
is  connected  to  gas  analyzer  at  tno  given  moment/torque. 
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Fig.  83.  Automatic  gas  change-over  switch. 


Page  174. 


During  anticorrosive  performance  gas  change-over  switch  is  prepared 
from  the  stainless  steel. 


The  mounting  of  change-over  switch  is  wall. 


Producer:  firm  "Hartmann  anu  Braun"  (FRG) . 


Basic  technical  data. 


Maximum  quantity  of  points  of  selection  ...  6. 
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Duration  of  selection  from  one  point,  min  ...  0.5-8. 

Maximum  pressure  of  gas  (exceaoj  ,  xg/cra2  (kN/m2)  ...  0.05  (5). 

Flow  of  gas,  1/h  ...  100. 

Supply  voltage  at  the  frequency  ox  50  Hz,  V  ...  220. 

Peguired  power,  W  ...  20. 

Clearance,  mm  ...  270x4oUx1a5. 

Weight  of  gas  change-over  switch,  xg. 

without  the  contacts  of  light  signal  panel  ...  7. 

with  the  contacts  of  iignt  signal  panel  ...  7.8. 

Filter  membrane/diaphragm. 

Membrane  filter  (Fig.  84)  is  intended  for  the  recleaning  of 
gaseous  mixture  from  the  aecnaaicai  impurities. 

The  housing  of  filter  is  prepared  from  gray  cast  iron  and  the 
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internal  surface  of  housing  is  covered  with  varnish.  The 
tnembrane/diaphragm  is  located  between  two  nig  iron  plates  which  are 
fastenned  by  wing  nut.  Material  or  the  raembrane/diaphragm:  fiberglass 
fabric  (usual  performance)  or  polystyrene  (anticorrosive 
performance).  Mount  of  niter  is  wall. 

Producer:  firm  "Hartmann  ana  uraun"  (FRO). 

Basic  technical  aata. 

Capacity,  1/h  ...  30  ...  nu  ...  90. 

Duration  of  delay,  s  ...  J.9  ...  1.0  ...  1.5. 

Drop/jump  in  the  pressure  uirn  ii20  (*N/m2)  ...  2  (20)  ...  3  (  30)  ... 

5(50)  . 

Clearance,  mm  ...  295x200x130. 


Weight,  kg 


•  «  • 


3.5 
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Fig.  84.  Filter  is  aei fcrane/diapnraqm. 

Page  175. 

Pump,  membrane/diaphragm. 

Pump  (Fig.  85)  is  intsndeu  ror  supplying  the  test/sample  of 
gaseous  mixture  for  analysis  (into  the  sensor  of  gas  analyzer)  and  it 
is  used  when  the  pressure  of  tne  analyzed  mixture  in  the  place  of 

sampling  is  less  than  250  mu  n20  (for  gas  analyzers  Caldos  and  Uras) 

or  less  than  500  mm  Hz0  (for  gas  analyzers  Picoflux).  The 
me mbrane/diaphragm  is  given  in  motion  by  electromagnet  with  the 
frequency  of  the  networK/gnd  of  electric  power  supply.  Quantities  of 

supplied  gas  it  is  regulated  witn  the  aid  of  magnetic  connections. 

Pump  is  explosion-proof  ana  is  assembled  on  wall  or  panel. 
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Producer:  firm  "Hartmann  and  braun"  (FRG) . 

Basic  technical  data. 

Capacity,  1/h  ...  30  ...  ou  ...  90. 

Duration  of  delay,  s  ...  0.9  ...  0.7  ...  0.6. 

Drop/jump  in  pressure,  mm  ri20  (KN/m2)  ...  4(40)  ...  11(110)  ... 

18  (180)  . 

Ambient  temperature,  °C  ...  from  -10  to  45. 

Supply  voltage  at  the  frequency  of  50-60  Hz,  V  ...  220;  115;  24 
Required  power  (depending  on  productivity),  W  ...  2.5-11. 

Clearance,  mm  ...  245x90x1b5. 

Height,  kg  ...  3. 


Flowmeter 
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Plowmeter  (Fig.  86)  is  intended  for  the  adjustment  of  the 
expenditure  of  gaseous  mixture,  which  enters  for  analysis.  With  the 
aid  of  the  needle  valve,  nuilt  in  into  flowmeter,  is 
established/installed  the  required  flow  of  gas  -  30  1/h  or  60  1/h. 

Flowmeter  works  according  to  the  principle  of  float. 
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Pig.  85.  Pump  is  membrane/diapnragm. 

Page  176. 

Operating  against  gravitational  to rce,  gas  taking  place  rises  small 
ball/sphere  (float)  which  moves  in  slightly  conical  glass  tube  with 
calibrated  markers  25,  JO  and  Jo  or  50,  60  and  70  1/h.  Measuring 
glass  tube  is  placed  into  tne  transparent  protective  jacket,  prepared 
from  macro-bosom.  The  second  needle  valve  with  connecting  pipe  serves 
for  the  connection  of  control  or  "zero"  gas.  The  housing  of  flowmeter 
is  prepared  from  plastic,  needle  valves  -  made  of  the  stainless 
steel . 


Producer:  firm  "Hartmann  and  draun"  (FBG)  . 


Basic  technical  data. 


DOC  =  791801  10 


PAGii 


Capacity,  1/h  ...  30  ...  ou. 


Duration  of  delay,  s  ...  1.J  ...  0.8. 


Drop/jump  in  pressure,  mm  ri20  (itN/ia2)  ...  3  (30)  ...  12(  120). 


'Weight  of  flowmeter,  kg  ...  1.1. 


m 
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Page  177-179. 


Appendix  1.  Dangerously  explosive  and  maxiaum  permissible 

concentrations  of  soae  gases  and  vapors. 
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H  oto .  During  the  composition  uf  present  material  were  used  the 
data  included  in  SN  24  5-bd  "  ua  xirnuw  permissible  concentrations  of 
harmful  gases,  vapors,  dust  anu  other  aerosols  in  air  of  the  working 
zone  of  industrial  rooms"  and  air  subsequent  additions  to  them,  and 
also  data  of  the  manual  "fire  danger  of  substances  and  materials, 
used  in  chemical  industry",  under  the  general/common/total  editorship 
of  I.  V.  Riabov,  ed.  "cnemrstr/",  1970. 

Key:  (1).  Substance.  (2).  mg/ta3.  (3).  Region  of  ignition.  (4).  Vol. 
(5).  Acrylic  acid.  (6).  Acrylonitrile.  (7).  Acrolein.  (8).  Allyl 
alcohol.  (9).  Amylacetate.  (10).  Amyl  alcohol.  (11).  Ammonia.  (12). 
Acetaldehyde.  (13).  Acetylene.  (14).  Acetone.  (IS).  Gasoline-solvent 
(recalculated  to  C) .  (1b).  Gasoline-f uel-shal=  cracking,  etc. 

(recalculated  to  C)  .  (17).  benzene.  (18).  Butane.  (19). 

But ylacrylate.  (20).  Butyl  acetate.  (21).  Butylene.  (22).  3utyl 
alcohol.  (23).  Vinyl  acetate.  (Z4).  Hydrogen.  (25).  Water  gas.  (26). 
n-Hexane,  (27).  Heptane.  (2d),  riyarazin.  e  -h  y  dr  at  e.  (29).  Divinyl. 

(.3  0).  Diisopronyl  ether/es^er.  (31).  Di  methylamine.  (32). 

Diraet  hyldioxane.  (33).  Dimethyl  etaer/oster.  (34).  Dioxane.  (35). 
Dichloroethane.  (36).  Diethylamine.  (37).  Diethylbenzene.  (38). 
Diethyl  eth^r.  (39).  isoDutaue.  (4U) .  Isobutylene.  (41).  Isobutyl 
alconol.  (42).  Isopentane.  (43).  Isoprene.  (44).  Isopropyl  benzene. 
(45).  Isopropyl  alcohol.  iet>)  .  Kerosene  (recalculated  to  C)  .  (47). 
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Coke  gas.  (48).  Xylene.  (50).  Metnylal.  (51).  Hethylanine.  (52). 
Methylacrylate.  (53)  .  Methyl  acetate.  (54)  .  Methyl  alcohol.  (55)  . 
Hethy lethylketoae.  (56).  Methylforaate.  (57).  Naphthalene.  (58). 
Ozone.  (59).  Oxides  of  nitrogen  (recalculated  to  N20s) .  (60).  Carbon 
nonoxide.  (61).  Ethylene  oxide.  (62).  Pentane.  (63).  Propane.  (64). 
Propylacetate.  (65).  Propylene.  (66).  Propyl  alcohol.  (67). 
Propylfornate.  (68).  Solvents.  (69).  Solvent  5.  (70).  Mercury 

netallic.  (71).  Sulfurous  anhydride.  (72).  Hydrogen  sulfide.  (73). 
Carbon  disulfide.  (74).  a-Metaylf uran.  (75).  Hydrocyanic  acid.  (76). 
Turpentine.  (77).  Solvent  naphtha.  (78).  Styrene.  (79).  Petroleun 
crude.  (80).  Toluene.  (81).  Fuel/propellant  T-1.  (82). 
Fuel/propellant  TS-1 .  (83).  Triaetnylcar bind.  (84).  Triethy lanine. 

(85).  Mineral  spirits  (recalculated  to  C) .  (86).  Acetic  acid.  tf®7)  . 

Formaldehyde.  (88).  Phosgene.  (89).  Furfural.  (90).  Chlorine.  (91). 
Chlorobenzene.  (92).  Hydrogen  chloride  and  hydrochloric  acid 
(recalculated  to  HC1) .  (93).  cyclonexane.  (94).  Cyclohexanol.  (95). 

Cyclohexanone.  (96).  Etnane.  (97).  Ethylamine.  (98).  Ethylacetate. 
(99).  Ethylbenzene.  (100).  Ethylene.  (101).  Ethyl  alcohol. 


FOOTNOTE  *.  At  100°C.  ENDFOOTNOTE 
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Pages  180-181.  Appendix  2.  Disrrioution  of  sone  dangerously  explosive 
Mixtures  (with  air)  of  categories  and  groups  of  explosion  hazard  (as 
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Key:  (1).  Category  of  explosive  mixture.  (2).  Group  of  dangerously 
explosive  mixture.  (3).  Designation  of  substances,  which  generate 
dangerously  explosive  mixture  with  air.  (4).  Allyl  chloride,  ammonia, 
acetonitrile,  vinylidene  caloride,  dichloroethane,  isobutylene,  acid 
acetic,  methane,  methyl  acetate,  methyl  styrene,  methyl  chloride, 
met hy lchlorof ornate,  nethylphenyldichlorosilane.  (5).  Alkylbenzene 
GOST  7166-54,  amylacetate,  anhydride  acetic  vinyl  acetate,  vinylidene 
fluoride,  diisopropylamine,  isoprene,  isopropylamine,  acid  propionic, 
methyl  methacrylate,  methyltnchlorosilane, 
methy lchloromethyldich lorosilane,  propylamine.  (6). 
Polyester/polyether  TGfl-Z,  solvent  Ho  651  (TU  NKhP  4537-56), 
turpentine,  alcohol  amyl,  mineral  spirits,  cyclohexane, 
ethyldichlorothiophosphate.  (7).  solvents.  (8).  Solvent  coal, 
trif luorochloropropa ne,  trif luoropropane,  trif luoroethane, 
trif luorochloroethylene,  pnenyltrichlorosilane,  cyclohexanone.  (9)  . 
Alcohols.  (10).  Butyl  (tertiary),  isoanyl,  isobutyl,  isopropyl.  (11). 
Trifluoropropylnethyldichlorosilane,  chloromethyltrichlorosilane, 
y-chloropropy ltrichlorcsilane,  eihylidenediacetate.  (12).  Acetone, 
gasoline  B-100,  benzene.  Vinyl  chloride,  blast-furnace  gas, 
diethy la  nine,  isobutane,  isopropyl  benzene,  xylene,  naphthalene, 
carbon  monoxide,  pyridine,  propane,  styrene,  toluene,  triethylanine, 
chlorobenzene,  cyclopentadiene,  etnane,  ethyl  chloride,  ethylbenzene, 
ether/ester  diisopropyl.  (13) .  Gasoline  B-95/130,  butane,  butyl 


DOC  =  79180110 


page 


acetate,  divinyl,  dimethyiamine ,  drmethy ldichlorosilane,  dioxane, 
diethyldichlorosilane,  isopentane,  acid  acrylic,  methylacrylate, 
methylamine,  methylvinyldichlorosilane,  nethylfuran,  nitrile  of 
acrylic  acid,  nitro  cycloaexane,  pentane,  propylene,  (14). 
Aminopropyltriethoxysilane,  gasoline  A-66,  gasoline  A- 72,  gasoline 
A-76,  gasoline  B-70,  gasoline  "kalosha",  gasoline  with  octane  number 
50-54,  extraction  gasoline  MBTU  12N-20-6  3,  butyl  methacrylate, 
hexane,  "heptyl",  di propylamine ,  isooctylene,  kerosene  hydrogenated 
fron  tributylphosphate,  kerosene  tractor  GOST  1842-52,  crude  oil 
ronashkinsk,  "Sanin",  tetrahydrof uran ,  tetraethoxysilane, 
fuel/propellant  diesel  (are  winter,  fuel/propellant  T-1, 
fuel/propellant  TS-1,  trimathylanine,  triethoxysilane,  ethyleneglycol 
formal,  y-chloropropyltriatnoxysilane,  ethyl  mercaptan,  ethyl 
cellosolwe.  (15) .  Acetaldehyde,  diuutyl  ether/ester,  diethyl  ether, 
ethylene  glycol,  (16).  Alcohols;  butyl,  methyl,  ethyl.  (17). 
Trimethylchlorosilane,  furan,  furfural,  ethylacetate.  (18) .  Coke  gas 
(methane  40o/o,  hydrogen  60o/o) ,  illuminating  gas,  ethylene.  (19). 
Oxide  of  ethylene,  oxide  of  propylene,  ethy ltrichlorosilane.  (20)  . 
Vinyltrichlorosilane,  ethyldichlorosilane.  (21) .  Diethyl  (sulfuric) 
ether.  (22).  Hydrogen,  water  gas.  (23).  Acetylene, 

methy ldichlorosilane.  (24).  Hydrogen  sulfide.  (25).  Trichlorosilane. 
(26).  Carbon  disulfide. 
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Appendix  3. 


Pore  OOD-5. 


Questionnaire  No:. 


For  order _ 

(designation  and  top  of  tae  ordered  analyzer  of  liquid  or  gas) . 

Position  No  Specification  No 

Questionnaire  is  technical  and  juridical  document  for  the  order  of 
the  instruments  of  series  production,  signs  by  the  leader  of  an 
enterprise-customer  it  is  completed  by  press/printing. 

Two  samples  of  questionnaire  are  directed  to  supplier.  Copy  is 
stored  in  customer  and  in  an  organization-compiler  of  specification. 

On  all  questions  are  given  the  accurate  and  being  all-inclusive 


responses/answers.  With  imprecise  and  incomplete  filling  of 
questionnaire  or  nonobservance  of  the  conditions,  stipulated  in 
reference  materials  of  manufacturing  plant,  the  order  is  not 
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1.  Customer 


2.  Postal  and  telegraphic  address  and  telephone  of  customer 


3.  Quantity  of  instruments  (assemblies),  that  are  subject  to 
preparation/manufacture  according  to  present  questionnaire 


6.  Normal  concentration  (in  o/o  by  space,  mg/1,  g/m’,  pH, 
sym/cm,  units  of  optimum  density,  etc.)  of  analyzed  component  (or  su 
of  components,  its  oscillation/vibration  and  periodicity  of  extreme 
values,  change  in  concentration  of  analyzed  component  (smooth, 
intermittent  _ _ _ _ 
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7.  Dial  face  with  indication  of  dimensionality _ 

8.  Pull/total/coaplete  composition  of  mixture  (with  indication 
of  diaensionality) ,  involving  aicrocontaainants  and  possible 
oscillations/vibrations  cf  concentration  of  iaaeasurable  components 
(for  aulticoaponent  mixture  it  is  indicated  awerage/aean  composition 
.ad  liaits  of  change  in  each  component) ;  capability  of  aixture  for 
skinning  _______ ________ 


9.  Viscosity/ductility/tougtoness  of  aediua  (poise) ,  density 

<*9/»J)  _ 

10.  Huaidity  of  gas  (to  gas  admix)  with  indication  of 
diaensionality 

11.  Gas  content  in  liquid _ 

12.  Mechanical  impurities  (dust,  resin,  oil  and  others  in 
analyzed  aixture.  their  character  and  content  (with  indication  of 
diaensionality).  Presence  of  the  bubbles  of  gas  and  air  in  liquid 
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13.  Absolute  pressure  of  mixture  and  its  oscillation/vibration 

in  place  of  selection _  ,  kg/cm*. 

14.  Absolute  pressure  of  mixture  at  input  into  instrument 

_ _ _ _ Aa/cnz. 

15.  Temperature  of  mixture  and  its  oscillation/vibration  in 

place  of  selection  .  _  of  °C. 

16.  Temperature  of  mixture  at  input  into  instrument, 

_ 10. 

17.  Temperature,  pressure  and  humidity  of  surrounding  air  in 
site  of  installation  of  sensor  and  their  oscillation/vibration. 


18.  direction  of  mixture  after  analyzer  (in  the  atmosphere,  into 
container  with  pressure  P=,  return  into  technological  line  with 
drop/jump  in  pressure  between  point  of  selection  and  place  of 
discharge/break  AP=)  _ _ 
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19.  Coapositioa  environaents  in  site  of  installation  of  sensor 


20.  Mode  of  operation  of  anaxyzer  (periodic  or  uninterrupted 
effect/action,  interchangeaoility  of  work,  stationary  or 
transferable)  _ _ 


21.  Paraaeters  of  power  line  (voltage,  frequency,  pressure  of 
coapressed  air  and  others  and  their  oscillaticn/vibration, _ _ 


22.  Distance  between  sensor  and  secondary  instruaent  on  path  of 

cable  laying, _ _ _ 

23.  Distance  between  sensor  and  place  of  selection  of  mixture  on 

path  of  pipe  laying _ _ _ _ 

24.  Presence  of  auxilople  (cleansing,  that  cool,  that  reduce  and 
others  for  analyzed  mixture  in  place  of  selection 


25.  Category  and  group  of  explosion  hazard  of  aixture  and  class 
of  rooa  in  site  of  installation  of  sensor,  secondary  instruaent. 


t 
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power  supply  unit 


26.  Character  of  output  sensor  signal  and  its  parameters  (it  is 
filled  with  delivery  of  sensor  witnout  secondary  instrument) 


27.  Type  of  sensor  (flowing,  immersion,  float) 


28.  tlodel  (modification  and  necessary  quantity  of  secondary 
instruments  to  one  sensor  _ _ 


29.  Additional  devices  for  assembly  of  instrument  (cooler, 
pressure  reducer,  filter,  stimulus  of  expenditure/consumption,  etc.) 


_ piece. 

(type)  (quantity)  . 

30.  presence  near  instrumentation  of  electromagnetic  fields  with 
indication  of  voltage  of  field  _ _ 
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31.  performance  _ _ _ _ _ _ 

32.  Additional  information  anout  specificity  of  conditions  of 
operation  of  device  (what  metals  are  not  admitted  in  contact  with 
analyzed  medium;  fitness  or  sensor  for  check  and  adjustment  of 
readings,  etc. ) 


33.  Designation  of  organization,  which  filled  questionnaire, 
office  and  surname  of  compiler,  his  official  address,  telephone 


the  signature  or 


•i 


the  leader  of  enterprise 
19  g^ 
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